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DESIGN OF THE l^ORK. 

What I propose in this work is, to explain to the seaman^ in such 
language that every man who can work a day's-work can understand 
it, the Theory and the Practical Use of the Iiaw of Storms for all 
parts of the world ; for this science has now become so essential a part 
of nautical knowledge that every seaman who conscientiously desires to 
fulfil his duties^ from the Admiral of a great fleet down to the humble 
Master of a West India or Mediterranean trader, must wish to know 
at all events what this new science is : of which he hears it said, that 
it teaches how to avoid Storms — teaches how best to manage in Storms 
when they cannot be avoided — and teaches how to projit by Storms ! 
A man who thoroughly understands all this, must have as great pro- 
fessional advantages in that respect, over one who does not, as our fleets 
and ships of the present day, when scurvy is almost unknown, have, 
over those of the days of Alison when whole crews were swept off 
by it. 

To enable the plainest ship-master, then, clearly to comprehend this 
science in all its bearings and uses, and as far as our present know- 
ledge extends, is my first object ; and on this account I have endea- 
voured to make the work as clear and as brief as possible ; though as 
still intended for all classes of mariners, the scientific as well a? the 
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unlearned, and intended also while it explains, to suggest, to ask for, 
and to urge further enquiry, I have not passed over the more scientific 
part while striving to give to the mariner of all classes a cheap book 
of the results of all the researches up to the present time ; together 
with the principles of the science so clearly indicated, that he might 
be fully satbfied as to them, and, if he pleased, look farther to inves- 
tigate their origin and effects, and furnish those who are prosecuting 
the research with additional materials. 

Every one who has mixed much with sailors, and every educated 
man who reflects on his early life amongst them, must have remarked 
from the Naval ofBcer to the coasting skipper, not only the many 
instances in which misdirected, imperfect, or limited education in youth 
has dulled the faculties for study ; and thus all times and opportunities 
in after Ufe have been neglected ; but with too many also, alas ! even 
where in youth or manhood inclined to any self-improvement, the truth 
of Falconer's beautiful hues, which though written of classical litera- 
ture are not less true of scientific pursuits, and of the professional 
improvement dependent on them-<^ 

** for blasted in the barren ihade 

Here, all too soon, the bnds of science fade I 
Sad Ocean's genius in untimely boar 
Withers the bloom of every springing flower : 
Here fancy droopsi while sullen clouds and storm 
Tbe generous climate of the soul deform." 

And this I trust will be my apology, if any be needed, for preferrmg 
the familiar terms of common sailor-language where I could use them 
as I think with better effect, to more scientific forms of expression. I 
have thought, in a word, that the work might lose much of (I trust, 
I may say) its national utiUty, if written only for the state-rooms of 
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science; and thus I have preferred to seat it at her cabin-tabli 
claiming only in this respect, from those who might wish it otherwise, 
a moment's reflection on how large a class of our brother-sailors there 
is» and always must be^ who though worthy and most valuable men, 
have wanted the inestimable advantages of a good education; and 
might be repelled from the study by the sight of " hard words" and 
the sound of scientific phrases, however familiar such may be to our 
ears. 

In the style of printingi and by the frequent use of italics^ as well 
as by a copious Index and detailed Table of Contents, I have endea* 
Toured, as far as possible, to assist the reader to a quick and clear 
comprehension of what is said; for I know that many forget that ''a 
hurricane at sea is like a battle in a campidgn ; an important, but unfre- 
quent occurrence, for which it is wise to be well prepared ;'** and, 
rarely looking at works like the present till they want assistance from 
them, are thus very liable to mistakes in a moment of anxiety. If 
Buch, however, will but give it one fair persual at leisure, they may 
perhaps, recollecting with quaint old niomas Fuller^ that *' the 
winds are not only wild in a storm, but even stark mad in a hurri- 
cane, "f find that a little study in fine weather may save a world of 
labour and mischief in bad. 

I should perhaps apologise for the apparent egotism of quotmg so 
often my own Storm Memoirs, but in truth they form, as will be seen 
by the list of them in the next page and the note of works on the science 
at p. 6 a considerable portion, as to bulk at least, of the evidence, new 
and corroborative, upon which our science rests; and often furnish 
details and exact data which I could not elsewhere obtain. 

* Foreigrn Qatrteriy Review for April 1839 : suppo8ed to be written by Captaio 
t TwJOm^m " Holt Statb." « Th^ Good S— CapUiin." 
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Writing in Calcutta, I have been unable to consult many books of 
voyages, and especially the works of the older and foreign navigators 
which I could have desired to examine or refer to, and my labours are 
continued under difficulties and even against positive discouragements 
which would be hardly credible if told ; but the reader will neverthe- 
less, I trust, find that he has a tolerably complete work for all really 
useful purposes, and that he has in many respects much more than 
was originally announced in the Prospectus. 

H. P. 

Calcutta, Ui January, 1848* 



PREFACE TO THE SECOND EDITION. 



The foregoing introduction formed the Preface to the first Edition 
of this work, which the profession and scientific men in general, have 
done me the honour most cordially and favorably to receive. And I 
have had the satbfaetion to find that it has called forth many grateful 
expressions of thanks from intelligent seamen who have found or fore- 
saw its utility and who have been anxious by their contributions to 
advance a science of such deep importance to them. 

Large additions have been made to the present edition both in the 
text and the charts ; those of the text are distinguished iu the Table of 
Contents by an *f and may be read separately by persons to whom 
the first edition is already familiar. I have farther endeavoured to 
increase its utility to the plain seaman by Directions for studying the 

Science, in Part VL 

H. P. 

Calcutta, Ut January, 1851. 
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Page 43 § 61 ; dele " Tracks op Ctclonbs." 
49, line 10 ; for " Tract" read " Track." 
62, Uut line J for *' naval" read ''usual." 

170, line 11 from bottom; for *' Favourite** read " Favorite." 

171, line 8 from bottom ; for " when" read " where." 
177, Hue 18 ; for « p." read « p. 40." 

186, line 5 from bottom ; for " Track on — " read Track p. on. 
232, line 7, for " Velore*' read " Fcttore." 
261, Une 6, for " (235)" read " (p. 261.)" 
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Table of Contents to follow the title. 

Place the Barometrical Chart fronting page 216, and fold it along the 
double lincy below the word Centre at top. 
A table of references to be placed fronting Charts IL, III. and IV. 
The Charts to be placed at the end of the book. 
List of publications to face page I. 
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PART I. 



Brief history of the Science of the Law of Storms.-^- 
2. Works on the Science. — 3. Explanation of the words 
USED. — 4. Various theories noticed as to the motions, 

AND BRIEFLY AS TO THE CAUSES^ OF StORMS. 

The word Cyclone proposed in the first edition of this work as a fit name, whereby to 
desigrnate hurricanes, tyfoons, or any circular blowing gale having been generally approT- 
ed of, is now adopted throughout as a recognised term. 

1. It is perhaps more than a century ago since the first accounts 
were puhlished of ships which had scudded in a hurricane for a day or 
more and yet found themselves " nearly in the same place as when the 
gale hegan/' and the oldest seaman has heard instances of this strange 
and then inexplicable circumstance, as well as of ships, which in lying 
to, had the wind either veering all round the compass, or shifting sud- 
denly, with or without a calm interval, to an opposite point of the com- 
pass, and blowing harder than before, or of ships which, though but a 
short distance from each other, had furious hurricanes, dismasting and 
bringing them near to foundering from opposite points of the compass, 
and yet veering differently with both ; but no author before the com- 
mencement of the last century appears to have thought of accounting for 
this, and most perhaps believed that it never could be accounted for. 

2. In Dr. Blane's Account of the hurricane of 1 780 at Barbadoes 
(Trs. Roy. Soc. Edinburgh, Vol. I. p. 35), it is noticed that the wind 
blew all round the compass, a circumstance which distinguishes the 
hurricane from all other gales vrithin the tropics, and then a little 
further on that — 
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" The ships which put before the wind during the hurricane were not 'carried with 
the velocity which might have been expected from the violence of it. A merchant ship 
with the crew on board was driven from her anchors at Barbadoes, all the compasses 
were broken, and after toning about for two days and two nights, the people found them- 
selves at the mouth of Carlisle Bay, the very pomt whence they set out, at a time when 
they supposed themselves 100 leagues from it." 

3. The earliest published account we have of these Storms being 
distinctly considered as whirlwinds is by Captain Lduigfordy in the 
"Philosophical Transactions" for 1698, in a paper on the West Indian 
hurricanes, which he calls *' whirlwinds." He describes the veering 
of the wind, advises putting to sea with the Northerly vnnds to get 
sea-room, and come back with the S. Easterly ones " when his tary is 
over/' describes their progression! and gives some limits for them. 
He has of course also a theory to account for their origin. 

There are indeed frequent passages to be met with in the older navi- 
gators, and travellers which directly or indirectly speak of the violent 
storms of the tropics as " whirlwinds." It is remarkable that Don^ 
Juan de UUoa in 1/43 fully describes rotary storms and shifts of 
wind on the Pacific Coast of South America, as will be seen in an extract 
subsequently given, but does not seem (in the English translation, 
which may be an abridgment) to have heard of, or to consider them as 
whirlwinds. 

4. In a work published in 1801,* Colonel Capper, speaking of 
the Madras and Coromandel Coast hurricanes, says — ^p. 61, 

" AH these circumstances properly considered, clearly manifes tthe nature of these 
winds, or rather positively prove them to be whirlwinds whose diameter cannot be 
more than 120 miles, and the vortex seems generally near Madras or Pulicat." 

And again, after describing some on the Malabar Coast and in the 
Southern Indian Ocean, he says — p. 64, 

" Thus then it appears that these tempests or hurricanes are tornadoes or local whirl- 
winds, and are felt with at least equal violence on the sea-coast and at some little distaooe 
out at — " 



5. In Hombnrgh's Directory, first published in the early part 
of the present century, he alludes to storms, particularly those of the 
China Sea, as being rotatory, i. e. great whirlwinds. 



* Observations on Winds and Monsoons. 
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6. A French author, Romme^ in a work of much research,'*' pub- 
lished in 1806, describes the Tjfoon of the China Sea about the Gulf 
of Tonkin as a " tourbiUofC^ (whirlwind) ; and again speaking of the 
gales of the Mosambique Channel, he distinctly says, that during the 
N. E. monsoon the heaviest tempests are felt there, and that " then the 
winch change to whirlwinds (tourbillons) with a high sea, cloudy sky, 
and heavy rain. Vol. II. pp. 106, 132." The same author describes 
those of the Gulf of Mexico, p. 4.5, as hurricanes and whirlwinds. He 
also describes very fully the veering of the winds in the hurricanes of 
the Bay of Bengal, pp. 148 to 150, but does not, when speaking of 
these last, call them distinctly whirlwinds. 

7. Hence we see that, up to the first ten years of the present 
century, all that appears known and published of tropical storms and 
hurricanes was, that they were often great whirlwinds. Franklin 
had indeed shewn in 1 760 that the N. E. storms of the American Coast 
came from the S. W., but he did not prosecute the inquiry farther. 

8. Professor Farrar of the University of Cambridge, New England, 
in an account of the Boston Storm of 23rd September, 1815, printed in 
the American Philosophical Transactions, and reprinted in the Quarter- 
ly (Brande's) Journal of Science of 1819, p. 102, uses the following 
remarkable expressions. The italics are mine. 

" I have not been able to find the untre or the limits of this tempest. It was very 
violent at places separated by a considerable interval from each other, while the inter- 
mediate region suffered much less. Its course through forests in some instances was 
marked almost as definitely as where trees have been cut down for a road.f lu theu 
eaui it appeart to have bun a moving vortex and not the ruthing forward of the great 
body of the atmotphere.** 

He then goes on to describe the extent of the storm and the veerings 
of the wind, and its veering in opposite directions at Boston and at 
New York, as well as the difference of time between the maximum 
violence at the two places, so as to leave no question about this Storm's 
having been a true Cyclone but he did not generalize the facts, and 
thus missed the honour of Mr. Redfield's discovery ! 

9. I overlooked in the first edition the following notice from Mr. 
Thorn's work. 

* Tableaux des Vents des Mar6es et des Courans. 

t This was probably the furious vortex at the centre which was there a true tornado, 
for the storm by Professor Fairar's statements was about 200 milea in diameter. 

B 2 
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Profettor Mitehvll, " On the proxhntte caose of certain winds" published in 1831,* 
expresses his opinion that ** the phsnomena of winds and storms are the result of a 
vortex or ^ryratory movement generally of no fir^^at extent, especially in the region of 
the atmosphere where they prevail." Although (adds Mr. Thom) it is not possible to 
agree altogether with this view of the subject, it sufficiently conveys the theory of cir- 
cular action in stormy disturbances of the atmosphere. 

10. Fortunately for science, howeTer, Mr. William Redfield, of 
New York, had his attention drawn to the subject in the course of his 
professional pursuits as a Naval Architect, and in 1831 published in 
the " American Journal of Science," a yaluable paper, the first of a 
numerous series which have since followed, in which he demonstrated 
not only that the storms of the American Coast were whirlwinds, but, 
moreover, that they were progreuive whirlwinds moving forwards on 
curved tracks at a considerable rate, and were traceable from the West 
Indies and along the Coast of the United States till they curved off to 
the Eastward between the Bermudas and the Banks of Newfoundland. 
He also gave many excellent practical rules for the management of 
ships, so as to avoid, or at least to diminish, the chances of damage 
from rotatory storms, and valuable remarks on the Barometer as a 
guide. 

11. In an able article on the Law of Storms in the " North Ame- 
rican Review," for April, 1844, is the following, which is not only part 
of the history of our Science but moreover a well merited tribute to 
the labours of the gentlemen named in it — and 1 do not mean here to 
speak with less respect of those whose views have, I think, been proved 
erroneous. No one can have undertaken independent researches in 
any branch of the physical sciences without soon feeling that mankind 
owe much more than is usually supposed to those who have missed 
their road ; they are the soldiers who have fallen ; the successfid are 
the victors who survive to reap the honors of the combat. 

" About the time that the American philosopher Redfield was employed in his earlier 
labors of observing and collecting the observations of others, a similar inquiry was in 
progress in Germany. On Christmas eve, 1821 » after a long continuance of stormy 
weather, the barometer sank so low in Europe, that the attention of meteorologists was 
strongly drawn to the circumsUnce. Mr. Brande, having obtained the registers kept 
at this time in various places, came to the conclusion, that, during this storm, the wiuds 
blew from all points of the compass towards a central space, where the barometer was. 
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for ihe moment, at its lowest stand. This conclusion was disputed by Professor Dot*, 
of Berlin, who subjected the observations in the possession of Brande, as well as 
others, to a new examination, and made it appear, that an explanation of all the phaeno- 
mena was afforded by the assumption of one or more grtBi rotary currents, or whirlwinds, 
advancingr from the Southwest to the Northeast.* Before this discussion was known in 
the United States, Mr. Redfieldi by an independent course of investigation, had 
arrived at the result we have already announced, and his opinion is fortified by facts 
and cases so numerous and well authenticated, as fully to justify the distinction which 
Sir DaTid Brewster has accorded to him in the following language, * The theory of 
rotary storms was first suggested by Colonel Capper, but we must claim for Mr. 
Bedfield the greater honor of having fully investigated the subject, and apparently 
established the theory upon an impregnable basis.' "f 

12. Mr. Redfield was followed in 1838 by Lieut.-Col. Reid of 
the Royal Engineers, who published the yaluable and well-known 
work usually called '' Beid on the Law of Storms," in which he not 
only fully confirmed Mr. Redfield's views, but added most extensiyely 
to the proofs of them by inyestigations of the West Indian Hurricanes^ 
and those of the Southern Indian Ocean, and moreover by proving 
farther what Redfield had already announced theoretically, that in 
the Southern Hemisphere the Storms revolve in a contrary direction to 
those in the Northern one. 

13. The great step of bringing the science to full practical use was 
also made by Colonel Reid, who showed that safe rules for scudding 
or lying to in a hurricane, might be deduced from the theory, and that, 
farther, when obliged to lie to, ships should, to avoid being taken aback 
by the veering of the wind heading them off, chose a particular tack to 
lie to on, according to the side of the path of the Storm on which they 
were ; and lastly that ships might often, by means of this knowledge, 
profit by storms by sailing round instead of through them ; and the 
theory, like so many other sciences, then became from a speculative 
view, or theory, of which the uses had been only remotely and dimly 
foreseen and hoped for, a practical Law. — ^The Law of Storms ; of 
the first use to the mariner, and of the highest importance to every 
naval and commercial nation. 

14. Thus far may be called the history of the Law of StormsJ from 

* London and Edinburgh Journal of Science, Nos. 67, 68. 

t Philosophical Magazine, Vol. X VIII. drd Series, p. 515. 

t I have not alluded to Mr. Bmpw'u theory, ts not being ours, and im I think being 
wholly contradicted by facts. It consists of two parts, the causes of hurricanes, and 
their effects. To this theory I shall allude sabisquently. 
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its early suppositions and proofs to its establishment. I may add, 
that Dr. A. Thorn, of H. M. 86th Regt., has published also, in 1845, 
a valuable work on the science generally, and more particularly relating 
to the Cyclones of the Mauritius and Southern Indian Ocean. A list of 
my own former publications on the subject, which have mostly appeared 
in the Journal of the Asiatic Society of Bengal, from 1839 to the present 
day, relating to the China, Arabian and Andaman Seas, Bay of Bengal 
and Southern Indian Ocean, now amounting, if collected, to a volume of 
887 pp. with 42 Charts and diagrams, will be seen at the commencement 
of the present chapter. Amongst our results here are : The ascertaining 
of the average tracks of storms in various seas : The division of storms : 
The frequent occurrence of double storms : The incurving of winds in 
a hurricane, and the proofs of the storm waves and storm currents, with 
minor matters, to all of which I shall subsequently refer. The inven- 
tion of the Horn Cards should not perhaps be classed amongst the 
minor matters ; for they have been, I have reason to think, the means 
of enabling very many persons to comprehend the subject and profit 
by the science, who would otherwise have been much puzzled by it. It 
is worth noting, however, before concluding this section, how it seems 
here and there to have been impressed on the minds of many obser- 
vant seamen, long ago, that great storms and hurricanes were great 
whirlwinds. Mr. Redfield quotes a letter of Capt. IP^atermaa of 
the " Illinois," in his memoir, 1831, p. 24, which concludes thus — ** I 
have only to add that from an experience of 20 or 30 years, during 
which time I have been constantly navigating the Atlantic, my mind is 
fully made up that heavy winds or hurricanes run in the form of whirl- 
winds." 

15. Works on Storms. — ^The following is a nearly correct list of 
all the works and papers on the subject of Cyclones, which have preceded 
the present book and which I insert here, both as part of the history of 
the science, and because they will be frequently referred to in the 
course of the work. 

1. Oa|^p«r on Winds and Monsoons, London 1801. 

2. Papers by W. C. Redfield, Esq. of New York ; in the American Journal of 

Science and (Eofflish) Nautical Magazine from 1881 to 1848. 

3. Papers by LieuU Evans, R. N. Nautical Magazine, and Pordj'a Atlantic 

Directory, 1838 to 1839. 

4. Professor H. Dov* of Berlin -, several papers. 
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5. Colonel Reid ; Attempt to develope the Law of Storms, first Edition 1838, second 

in 1841. 
— ^— Disquisition read to the British Association, Augrust 1838. 



6. Dr. Brewster J in Eklinburerh Review for January 1839. Vol.68. 

7. Captain Basil Ball j in Foreign Quarterly Review for April 1839. 

8. H. Piddini^ton ) Eighteen Memoirs on various Storms, Journal of the Astatic 

Society, of Bengal Vol. VUI. 1839, to Vol. XVIIl, 1849.» 

Notes on the Law of Storms, for the use of the Expedition to China, presented to 

the Govt, of India, two Editions* 

The Horn- Book of Storms for the Indian and China Seas. Three Editions, 1844 

to 1847. 

9. Sailor's Horn- Book for the Law of Storms for all parts of the World. Two 

Editions; 1st in 1848. 

10. Professor J. P. Esvjr ; The Philosophy of Storms, Boston and London, 1841. 

11. North American Review, No. 123, April 1844. 

12. Alex* Thorn, M. D., H. M. 86th Foot Inquiry into the nature and course of 

Storms, London, 1845. 

13. Commander A. P. Ryder, R. N. ; Practical Rules to escape from a hurricane, 

deduced from the rotatory theory established by Col. Reid. London, 1847. 

14. Professor Zaoomis ; On the American Storm of December, 1836. American 

Philosophical Transactions. New Series, Vol. VII. 

15. Calcutta Review for October, 1847. 

16. M. H. Bonsquet j Science des Tempetes ou Guide du Navigateur. Abridged 

translation of the Sailor's Horn-Book, with Additions and Notes. Mauritius, 1849. 

17. Col. Reid; Progress of the development of the Law of Storms, and of the vari- 

able winds. London, 1849. 

18. Capt. 8. Van Delden j Translations of the work of Dr. Thom, and of the 

Sailor's Horn-Book into the Dutch Langni&se. 

16. Ezplaiiation of the words Law of Stonmi, and of 
some other tenmi. In the foregoing pages I have spoken of the 
Law of Stonns as a Theory from which^ when confirmed as a Law, Col. 
Reid has deduced the rules which render it of practical utilitj.f The 

* For a detailed list, see p* 1. 

t Theory and Law, The seaman may best understand these two words by his 
quadrant. As long as people who paid attention to these things luppoicd that light when 
reflected from a mirror was always so at a certain angle, depending somehow on the 
direction in which the original light fell upon it, this was a Theory. When it was proved 
by experiment that the angle of reflection was always equal to the angle of incidence 
this became the Law of reflection, and when Hadley applied it to obtain correct alti- 
tudes, and to double the angle by the two reflections of the quadrant, he used it for a 
nautical object of the first hnportance and of daily practical utility. These are the three 
great steps of human knowledge and progress. The theory, or supposition tliat a thing 
always occurs according to certain rules, the proof or Law that it does and will always 
so occur, and the application of that Law to the business of common life* 
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words Law of StormB, then, signify first, that it has now been proFed 
by the examination^ and careful analysis of perhaps more than two 
thousand logs and of some hundreds of storms by the authors already 
referred to, and by many other observers in periodical publications^ and 
some whose results have not yet been published, that the wind in hur- 
ricanes, and frequently in severe storms in the higher latitudes on both 
sides of the Equator, has two motions. It turns or blows round a focus 
or centre in a more or less circular form* and at the same time has a 
straight or curved motion forward, so that, like a great whirlwind, it is 
both turning round and as it were rolling forward at the same time. 

1 7. Next it is proved that it turns, when it occurs on the North 
side of the Equator, from the east, or the right hand, by the north, 
towards the west, or contrary to the hands of a watch, or (^) ; and in 
the Southern hemisphere that its motion is the other way, or with the 
hands of a watch Q ; being thus, as expressed by Professor Dove of 
Berlin, S. E. N. W. for the Northern hemisphere, and N. E. 8. W, 
for the Southern hemisphere, if we begin always at the right hand, or 
east side of the circles. 

18. These two principal Laws constitute the rule or Law of 
Storms. And it has, as before said, been abundantly demonstrated to 
hold good for several parts of the world, but in others though our evi- 
dence is very deficient, and sometimes indeed we have none at all, we 
must assume it only to be true ; but we do so on very strong grounds ; 
those of the great analogy usually existing in the laws of nature, and 
the fact that every new investigation affords us new proofs of the truth 
of our law in both hemispheres. 

19. In its application also to Nautical uses the new Science is called 
the Law of Stonmiy and here it means that it offers a kind of know- 
ledge, which in most cases, will afford the Seaman — first, the best 
chance of avoiding the most violent and dangerous part of a hurricane, 
which is always near the centre of it ; next, the safest way of manag- 
ing his vessel, if he is involved in one ; and thirdly, the means of 
profiting by a storm I by sailing on a circular course round it, instead 
of upon a strfught one through it ; supposing always in this last case 
that he has sea-room. 

* Look at the Stoim Cards in the pockets of the book. 
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20. Storm. — This term " Btonn'* is not used so much with relation 
to the force of the wind in a storm, as to its motion. 

A storm or tempest, may mean either a gale or a hurricane ; but it 
always means in our science a storm of wind ; and not, as frequently 
used by landsmen, one of thunder and lightning only. 

A GALE means a storm of wind, the direction of which is tolerably 
steady for a long time ; sometimes not only for days, but for weeks, as 
the common monsoon gales and the winter gales of the Atlantic, the 
Channel and Bay of Biscay. 

A HURRICANE generally means a turning storm of wind blowing 
with great violence, and often shifting more or less suddenly, so as to 
blow half or entirely round the compass in a few hours. The words 
storm and hurricane are both used to iudicate a turning gale : hurri- 
cane when it is of excessive violence. 

But these words Storm, Gale, Hurricane, Tempest, &c. are very 
liable to be used indiscriminately and confounded, and thus produce 
some perplexity, and even mislead the plain seaman. Our new science 
having demonstrated a circular or vortex-Uke (vorticular) motion, 
requires a new word to distinguish winds of all kinds having greatly 
curved courses, from those which, hke the trades and monsoons we may 
assume to be blowing in straight or nearly straight lines. Copying 
from Mr. Redfield*s first memoir " On facts in Meteorology," most of 
the following names, I have classed them, not as he has done according 
to their strength, but according to the nature of their motion, noting 
with an (?) those of which we are as yet doubtful. 

CLASS I. 

Right-lined (straight) winds. 
Trade winds. Harmattan. (?) 

Monsoons. Land and Sea breezes. 

Some gales of high latitudes. (?) North- Westers (of Bengal). 
White squalls, (Coast of Africa.) Sumatras(ofthe Straits of Malacca). 
* Tornado sometimes. (?) North- Westers of India. 

Flaws and Gusts. Helm wind (of Cumberland and 

Some common squalls. mountainous Countries). 

* Mr. Redfield distinctly proves ooe tornado, the New Brunswick one, to have had 
a whirling motion, and Colonel Reid adduces a log of H. M. S. Tartar, off the coast of 
Africa, proving that the tornados are, sometimes at least, routory. 

c 
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Rain-winds (from a fall of rain near Willj-waws of the Straits of Ma- 

the spot, as at cascades, &c.) gellan. 

Scirocco. (?) Pamperos of La Plata. 
Etesian winds. (?) 

CLASS II. 

Circular (or highly curved) winds. 

Hurricane Storms. (Some gales of African Tornado, (sometimes ?) 

high latitudes ?) Water spouts. 

Whirlwinds— of wind, rain, dust, Burstmg of spouts, water spouts, 

&c. — called in Spanish, French, &c. 

Portuguese, &c. Turbo, Turbo- Samiel. 

nadoy Tourbillion, Tourmente, Simoom. 

I am not altogether averse to new names, but I well know how sail- 
ors, and indeed many landsmen, dislike them ; I suggest, however, 
that we might perhaps for all this last class, of circular or highly curv- 
ed winds, adopt the term ** Cydone" from the Greek KuicXo? (which 
signifies, amongst other things, the coil of a snake), as neither affirming 
the circle to be a true one, though the circuit may be complete, yet 
expressing sufficiently the tendency to circular motion in these meteors. 
We should by the use of it be able to speak without confounding names 
which may express either straight or circular winds — such as *' gale, 
storm, hurricane," &c. — with those which are more frequently used (as 
hurricane) to designate merely their strength. This is what leads to 
confusion, for we say of, and we the authors ourselves write about, ships 
and places in the same " storm" having •' the storm*' commencing — 
" the yale increasing" — " the hurricane passing over" — and the like ; 
merely because the ships or localities of which we speak had the wind 
of different degrees of strength, though the whole were experiencing 
parts of the same circular storm. Cycloidal is a known word, but it 
expresses relation to a defined geometrical curve, and one not sufficiently 
approaching our usual views, which are those of something ft^ar/y, though 
not perfectly, circular. Now if we used a single word and said. The 
" Cyclone'* conmienced, increased, passed over, &c. we shall get rid of 
all this ambiguity, and use the same word to express the same thing in 
all cases ; and this without any relation to the strength of the wind for 
which we might freely use all the words " breeze," " gale," " storm," 
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** tempest" "hurricane," "tyfoon," &c. as we pleased.* In the first 
edition of this work I yentared so far to propose the new word as to add 
it in a parenthesis wherever I wished to express a wind blowing in a 
circuit, whether a circle, or an ellipse, or a wind describing a spiral by 
its progression while turning, and as the word has been generally ap- 
proved of, and in all cases found to be not only unobjectionable, but 
often highly convenient, I have now, as noted at the heading of this part, 
adopted it with its natural derivatives. Cyclonic and Cyclonal, and even 
Cyclonology, when speaking of our new science throughout the present 
edition. 

There are in tropical latitudes and as far as 50^ or 55^ N. and S. of 
the equator two kinds of tempests or storms. The monsoon or trade wind 
or winter ^ales, in which the barometer remains high and the wind steady, 
and the hurricanes, or tyfoons, (Cyclones) often blowing with irresistible 
fury, and almost invariably accompanied by a falling barometer. Perhaps 
they occur even farther from the equator, but we have no good evidence 
beyond the storms of the Channel, and some off the Cape of Good Hope 
and Cape Horn. x 

21. The Storm Wave is a mass of water of greater or less dia- 
meter according to the storm, raised above the usual level of the ocean 
by the diminished atmospheric pressure, and perhaps other causes, and 
driven bodily along with the storm or before it, and when it reaches 
bays or river mouths, or other confined situations, causing by its fur- 
ther rise when contracting, dreadful inundations ; but upon open coasts 
rarely so, or not in so great a degree, as it can there spread out quickly 

* I have now before me (October 1846^ a newspaper extract giving an account of a 
meeting of the florists, market gardeners, &c. of the South London district, to consider 
of means to repair their losses in a severe thunder and hail-storm which occurred in the 
month of July or August of that year. In this article the words " hurricane," " gale/' 
" storm" and " hurricane" are used to speak of the *' meteor*' as the French would call 
it. And in another, griving an account of the storm which visited Edinburgh on the 
4th March, the tempest is alternately spoken of as a " gale and a hurricane/' and Pro- 
fiessor Nicol, of the Glasgow Observatory, finally speaks of it as a " storm of translation," 
or a moving whirlwind " of large radius but of immense power." The simple word 
Cyclont would express all which Professor Nicol wished to say, and he would then as 
well as the editor of the newspaper, have had all his words to express the violence of the 
(hail and thunder) storm without, by using the term hurricane for instance, leading their 
readers to suppose that there was any thing rotatory about the wind if they did not mean 
to express this, 

C 2 
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and find its level. The Storm Currents may be briefly described as 
circular streams on the circumferences of Cyclones, and of these also we 
have evidence enough for the mariner at all times to admit, and be on 
his guard against the possibility, or ffreat probability of them. 

The deep-sea wave also, (the^o^ de/ond of the French writers) no 
doubt assists the inundation ; but as this is not a surface cause, I do 
not allude to it here. 

We have thus in every Cyclone two sets of forces (currents) indepen- 
dent of that of the wind, acting upon a ship ; the one carrying her 
bodily onward on its track, and the other drifting her round the peri- 
phery of that part of the Cyclone circle, in which she may be. 

22. Storm Cards. The horn plates in the pockets of this book 
are what is called Col. Reid's Hurricane, or Storm Circles, or Cards. 

The use of these is to lay down and move upon any part of a chart ; 
they may be supposed to represent a Cyclone of fifty, or five hundred 
miles in diameter, as we please ; and one which would fill up the North 
part of the Bay of Bengal, would shew the wind in the same Cyclone, 
South on the coast of Arracan ; East on the Sand Heads ; North on 
the coast of Onssa ; and West across the middle of the Bay ; and if 
we move it over a chart, tlie changes of the wind for a ship or an island 
on its track will be seen. If placed with the centre between Barbadoes, 
St. Vincent's and St. Lucia on a Chart of the West Indies, it will show 
how the wind may be in their hurricanes, for these Islands or for ships in 
those positions, N. N. Easterly and N.N. Westerly for St. Vincent* s and 
St. Lucia, and S. S. Westerly for Barbadoes at the same hour. This is 
vrith the card for the Northern Hemisphere. With that for the Southern 
Hemisphere every thing is the contrary way ; and if the Card for that 
Hemisphere is laid between the Mauritius and Bourbon, it will be seen 
then that a S. E. Cyclonal wind at Bourbon may, if the circle is large 
enough to reach so far, be a N. Westerly one at the Mauritius ; and so 
on all over the world in each hemisphere. 

23. The Track of a storm is the line or path along which it moves, 
and we usually speak of the imaginary line or path passed over by the 
centre as the track, though we might call the whole breadth passed over 
by the storm its track or road, if we pleased. These tracks are different 
in different parts of the world and in different latitudes, and, together 
with the ascertaining certainly if the usual law of veering prevails 
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every where, are the great objects of the researches now going on, 
because much of the management of a ship depends upon our know- 
ledge of the track of the storm, as will be subsequently seen. 

24. The Turning and the Veering of the wind in a Cyclone. 
The seaman should be careful not to confound these two words, though 
so nearly alike in meaning and in the ideas they convey. Thus if, as in 
the figure below, two ships A. and B. in the Northern hemisphere are at 
80 miles distance from each other, and a storm is travelling towards 
them from the W. b S. or WSW. to the £NE., as in the Northern 
Atlantic Ocean, it will be seen by moving the centre of the horn-card 
along the arrow that the successive changes are — 





For A. 
SJB. b. S. 
SE. 
ESE. 

East 
NE. 

NNE. 
N. b. E. 



ForB. 

ssw. 
sw. 

WSW. 

West 

WNW. 

NW. 

NNW. 



This is the veering of the wind, and when we say that in either 
hemisphere the wind tume so and so in a rotatory gale (Cyclone) we 
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mean to express thereby that the whole body of the storm, whatever be 
its extent, is whirling round (turning) with or against the hands (hours) 
of a watch ; but when we say the wind veers, or wiU veer, in a given 
direction, we mean then to speak always of its changes or shifts, whether 
gradual or sudden, in different parts of the circle, so that the wind in a 
hurricane or Cyclone, while it really turns but one way, according to the 
hemisphere in which the storm occurs, may, with ships on different sides 
of its track, be veering in apparent contradiction with each other, and with 
the law given ; and one of these veerings is what sailors call *' backing** 
round, and this explains, what is so often matter of contradiction and 
confusion, a ship sometimes in one-half of a storm (Cyclone) having the 
wind ' veering* and then backing — when she gets into the opposite half 
of the storm circle. In this example we have supposed the ships 
lying to; if scudding and thus rapidly changing their positions, the 
changes of wind will of course differ. Mr. Redfield says, p. 175 of 
"American Journal of Science and Arts," Second Series, No. 2, touch- 
ing this subject : — 

" The paradox ofrevoloing windt. It is still possible that some persons may not at all 
be able to understand, clearly, bow the wind in a prog^ressive storm which revolves in 
one constant direction around its axis, can at the same time be found to veer in opposite 
directions, on tlie opposite sides of the axis line,as is seen in Tables I. and III. respectively. 
But this fact, of which an explanation has already been attempted, may be seen to be a 
necessary result of the law of rotation, as manifested in all revolving bodies, and failing 
to understand this law, no one can intelligently pursue the enquiry. 

" Let a circular disk of stiff paper be written upon in one or more circular lines, 
around its centre, either in a concentric, or vorticose form ; then put this disk in rotation 
upon its centre, and pass two fingers across it in parallel directions, one on each side of 
the axis, and it will be found that one finger passes the circular writing in the order in 
which the words are written, while on the opposite side of the axis the other finger, 
though moving in the same direction, will pass over the writing in the opposite or 
reverse order to that in which the words are written. Of course this will equally follow 
in case the revolving disk be advanced under the fingers, as when the fingers are ad- 
vanced over the disk. 

" The two oppoMte orders of succession in which the letters are thus presented on the 
revolving disk, are equivalent to those of the winds which are presented to separate 
observers on the two opposite sides of the storm. This then being the law of rotation, it 
follows, that if the general course pursued by a storm be known, two rough observations 
of the order of changes in the wind, one on each side of its axis path, may be quite suf- 
ficient to determine its revolving character; provided that the early and later winds 
near the axis path have blown transvereely to the course of progression ; to determine 
which even, the same observations may suflfice." 
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Perhaps a still more simple way of understanding this may be given, 
and it is as follows. If we look at a carriage wheel going fast oyer a 
muddy road, we shall see that while the whole wheel (the body of the 
storm, or Cyclone) moves forward on the road or track, the dirt on the 
upper rim is thrown forward and that on the lower rim backwards. If 
we suppose arrows (wind-arrows) painted on the felly of our wheel, and 
that it was a disk of air a mile or two high* moving horizontally over a 
mass of water, we shall at once see how the different changes take 
place to ships on opposite sides of the storm circle. 

25. A Storm Disk is the thin whirling stratum of air which con- 
stitutes the Cyclone, and which though from 50 to 100, and even a 
thousand miles in diameter, is not probably at any time more than from 
one to ten miles in perpendicular height, as will be subsequently shewn. 

With these explanations of our words, we shall better understand the 
things spoken of, and in the following parts of the work the proofs of 
these various definitions will be found. 

26. The Centre, or Focus, or calm centre, or focus, or Lull, or 
Eye of the Storm, is a space of calm, often, but not always, formed 
about the centre of Cyclones, and which varies like the Cyclones 
themselves in its diameter, and, according to their rate of motion, also 
in its duration while passing over an Island or station, or while a ship 
may be drifting through it or round it. 

27. VarioiiB Theories as to the motions of the wind, and of the 
body of the Cyclone, and briefly as to the causes of them. 

A theory is, as already explained at first, a supposition. It obtains 
proofs by continual observations, and by experiments when these can 
be made,f and then we set it down as a Law. The principal Theories 
of Storms — that is of the motion of the wind in them, and not as to 
what causes this motion — are, 

a. That of Mr. Redfield and Colonel Reid already explained ; and 

28. b. That of Mr. T. P. Espy of Philadelphia, supported by Pro- 
fessor Hare and some other American philosophers. These gentlemen 

* See Part V. at the section on the Barometer for the height of storms above the 
surface of the ocean, and for another simple and practical demonstration of the moTe- 
ment of winds in a Cyclone. 

t We have bad some experiments made in hurricane-Cyclones, and very curious 
and convincioir ones they are, as will afterwards be seen. 
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maintaia that in Cyclones the winds do not blow round a circle, but 
inwards from the circumference of a circle to its centre, or to a space 
along a line in the direction of the storm* s progress ; for they agree 
with Redfield and Reid in the fact of the progressiye motion of 
Cyclones ; so that looking at the Compass card one may suppose 32 or 
64 or 128, winds! all blowing at the same time inwards to the piyot ! 
or to the needle, if it lies in the track of the storm ; being one for erery 
point, one for every half, or one for every quarter point, and they affirm 
that it is this which produces the calm at the centre. 

They suppose, as we do, this centre to be moving onwards, so that if 
moving North, for instance, it must as it were, annihilate more or less 
all the winds from, say NW. to N£. as it advances ; and apparently to 
obviate this difficulty amongst others, they suppose that at or near the 
centre, or central line or axis, the wind curves upwards, and that thus 
the centre is a huge ftmnel or chimney, like the base of a water spout.* 

29. Mr. Redfield also admits of or supposes some degree of up- 
ward (spirally upwards) curving of the winds at the centre, but this 
may easily be admitted without any great violence to our notions. Mr. 
Thorn, while agreeing with Reid and Redfield as to the circular 
motion of the wind at the surface, thinks there is an up-current always 
formed, and in a figure given in his work this is delineated. The 
difficulty in this respect in Mr. Espy's and Mr. Thorn's theories is 
to conceive what can become of the enormous volume of air, and why it 
does not at least carry the rain upwards ? if not the ships, or their 
masts and yards ? 

30. VarioiiB Theories as to the Causes of Cyclones. 
The seaman must be careful not to confound here, as is often done, 
the Cause with the effects of Cyclones. We can readily suppose a 
beginning somehow and somewhere, but when we inquire into the 
causes of the storms we go back beyond this, which is but the begin- 
ning of the effect, to look for the cause of that effect, or in other 

* The complete contradiction of tliis theory is found in the fact that, in numerous well 
attested cases where the track of a storm has been perfectly ascertained, the shift of 
wind for ships on its direct path has been perptndieular to, or across, and not right 
agaimt the track, which Mr. Espj'B theory requires it to be. See also the convincing 
insunces of the " Charln Heddle" and the experiment of the " Hindostan** Steamer, 
subsequently alluded to. 
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words, we enquire in plain language thus — ** By which one, or more, of 
the known (or any unknown) powers of nature ; as the force of winds, 
elecftridty, heat erolved by condensation of the vapour in the atmo- 
sphere, &e. &c. is this Cyclone set a-whirling and moving along V* My 
limits and the object of this work do not allow me to go intp much 
detail on this subject, and indeed to do so would but be to discuss 
what are yet but plausible theories — some of them probable ones it is 
true — and would suppose my readers also more conversant with the 
chemistry of the atmosphere and the higher researches of meteorology 
than most of them probably will be. 

31. Mr. RedfidLd who, as already shewn (§ 16 p. 4) is the father 
of the research in recent times, had no particular theory as to the 
eauset of Cyclones. He thought that our knowledge of their effects 
was not far enough advanced, and that it was unscientific to attempt to 
account for them, till better informed, by the exclusive action of any 
one or more causes. In his late publication he inclines to think them 
produced by the conflicts of prevailing currents in different strata of 
the atmosphere giving rise to circular movements, which increase and 
dilate to storms. 

32. Col. Reid avoids any general speculation as to the causes of 
Cydones. He adverts to the possibility of there being some connec- 
tion between storms and Electricity and Magnetism (Law of Storms, 
Chap. XII.) but goes no farther than to detail an experiment which 
appears, he thinks, partially to confirm his views. 

33. Mr. T* P« Espy in America, has published a thick volume, 
entitied the ** Philosophy of Storms," in which he lays down as before 
noted (^ 28 6. p. 15) a theory of the efi^eets and one of the cmues of 
i^rms. This last is, as briefly as can be explained, this — First, that 
opoQ any partial heating of the air at the surface of the globe it rises 
in columns more or less charged with vapour, which as they rise have 
this vapour condensed into clouds or rain. 

Next, in this changmg of state the vapour communicates its latent 
caUmc* to the surrounding air, which also expands, is cooled itself by 

* The •cienti6e (chemieal) term for t quantity of heat which all bodiet contain, and 
fiva out when painng from one atate to another which is Uu fluid, i.e. more condensed, 
as water passing to iee. If the process is reTCfsed, that is, if the body passes from a 
M4ir« eondenaed state to one isii eo,--aa water into vapour or steam— then heat is Mbtarb* 
«d by it to Ibffm ists m ealorio, or heat not shewn by our instruments. 

D 



18 Theoriei; Espy, Hopkins, [Part I. f 34. 

that expansion, but also gives heat to that part of the air in which it 
then is ; and becoming lighter is carried farther up, so that what Mr. 
Espy terms an up-moving column (or columns) is always thus formed 
before rain is produced ; and the air, rushing in to supply the partial 
vacuum at the base of this chimney-like column, forms thus the cen- 
tripetal (moving towards a centre) streams of wind, which, as just 
described is, he affirms, the true motion of the wind in all storms, and 
especially in Cyclones, which are thus not curved and nearly circolar 
as we suppose, but straight-lined winds rushing to a centre according to 
his theory. To put this in plainer words, he conceives the calm centre or 
lull of a Cyclone to be the base of a huge moving chimney, circular or of 
any longitudinal shape, the draught of which is occasioned by an ezten* 
sive condensation of vapour above. He accounts for the production of 
clouds, the rise and depression of the Barometer, &c. by this caose, 
inferring that at a certain height the rising air werflovoi the rest of the 
atmosphere, forming a ring or annulus of cloud and vapour and air, 
which pressing on that below, occasions the rise of the Barometer found 
at the edges or approach of storms. To examine critically this and 
other theories, is not the object of this work. 

34. Mr. Thos. Hopldiuiy of Manchester, in a work published in 
1844, entitled "On the Atmospheric changes which produce Rain, 
Wind and Storms," and which contains many novel, highly interesting, 
and lucid common-sense views, admits with Mr. Espy and other 
meteorologbts who had long preceded him,'*' the ascent and condensation 
of vapour in the air from various causes, and that all horizontal winds 
are thus produced. He considers moreover that these ascending winds 
produce deicending ones, and that the rain produced in the higher 
regions brings air and stearaf (vapour) with it in its descent, and thus 
constitutes lower atmospheric currents. And finally, that storms are 
produced by the same causes that produce other winds, and that the 
greatest storms are descended winds. 

* The orifcinal view is that of Danielle who was the first to announce the important 
part which the latent caloric (see Note, p. 17) of the vapour, must perform in all atmos- 
pheric changres. 

t Mr. Hopkins constantly and properly uses the word " steam" for the " vapour" of 
Meteorologists in general, who, if they object that tUam induces the idea of heat, should 
recollect that vapour is the name of water and other bodies which have not changed their 
chemical state* Mr. Hopkins' Steam is the invisible vapour of a fine day which gives 
the dew point The vapour of the Meteorologists should be confined to fogs. 
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35. Dr. Alex* "nioiiiy H. M. 86th Regt., author of it recent and 
most important work " On the nature and course of Storms in the 
Indian Ocean, South of the Equator," &c. is of opinion, with respect 
to this tract, that the principal cause of the rotatory motion of Cy« 
clones is, at first, opposing currents of air on the horders of the mon- 
soons and trade winds, which differ widely as to temperature, humi- 
dity, specific gravity and electricity. These, he thinks, give rise to 
a revolving action which originates the storm, which subsequently 
acquires " an intestine and specific action involving the neighbouring 
currents of the atmosphere, and enabling the storms to advance 
through the trade wind to its opposite Umits ;*' and he gives a diagram 
to show how this may occur. He farther inclines to believe that " as 
the external motion is imparted to the interior motion of the mass, and 
centrifugal action begins to withdraw the air from the centre and form 
an up-current the whole will soon be involved in the same vortical 
action." The up-current he explains as being formed by the pressure 
being removed from the centre, when the air there " increases in bulk, 
diminishes in specific gravity, and its upward tendency follows as a 
matter of course." 

36. There is however another poiht of view in wbich some writers 
have considered the formation and continuance of these Cyclones. 
They suppose them, as Mr. niom does, formed by opposite currents 
of air producing whirlpools as in water, but they do not consider with 
him, that they are produced at the edffei of the streams as we see in 
water whirlpools. These authors incline to the belief that the whirls 
originate between the upper and lower surfaces of strata of air of dif^ 
ferent temperatures, degrees of moisture, &c. and moving in different 
directions. These whirls they suppose first formed above, and then to 
descend to the surface of the earth, just as we see a water spout begin 
at sea with a slight swelling of the lower part of a cloud and then a 
gradual descent of it. In a word, they look upon Cyclones as wind 
spouts,* 

One writer, KaemtSyf has seen these whirls of wind formed, 

* The Abbe RochoD deicnbing the hurricanes (CycloDCs) of the Mauritius 177], 
says ihey are " a kind of water spout which seems to threaten the spot over which it 
bangs with entire subversion.*' See Ohranf • History of the Mauritius, p. 173. 

t Kaemts, Meteorology, translated by Walker, London, 1S45. 
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though not quite under the drcumstancei which we require. Still his 
description is worth copying as assisting the reader to form an idea of 
what a first rate Meteorologist considers to be the causes of these pliss* 
nomena when they occur on the small scale. 

First, he says (p. 47) after alluding to the whirls and eddies formed 
by conflicting currents at their meeting on the edges :— ^ 

"Id like mtnner when the N. E. wind prevails below and the 8W. abOTe, violent 
whirlingB are formed at their limits, which descend to the surface of the earth, and ai« 
often endowed with prodigious force." 

And at p. 116, he describes an instance of the whirlwinds, though 
not of their descending, as follows :— 

" When a moist wind determines an ascending current along the sides of a mountain, 
H at last reaches atmospheric strata whose temperature is such that the vapour of water 
is instantly precipitated. This is especially the case when opposite winds meet on the 
•ummit. I have often witnessed these phenomena on the Alps— I will content myself 
with relating in detail the following fact A very strong south wind was blowing on the 
summit of the Rigi, and the clouds that were passing at a great height above my head 
followed the same direction. The north wind was blowing at Zurich, and aseended 
along the southern flank of the mountain. When it atuined the summit light vapoun 
were formed, which seemed desirous of passing over the ridge ; but the south wind 
drove them back, and they ascended tovf ard the north at an angle of 46^, and disap- 
peared not far from the ridge. The conflict of the two contrary currents lasted several 
hours. A cn'eat many whirls were formed at the point where the two winds met ; and 
tmvellers, who took little notice of the rest of the meteorological phsnomena, were 
struck with this singular spectacle." 

37. The following are the different views of Sir John Henehel 
on the Causes of Cyclones which I copy as abridged in PtJRDT's Me- 
moir of the Atlantic Ocean. 

" It seems worth enquiry, whether Hurricanes in tropical climates may not arise from 
portions of the upper carrents prematurely diverted downwards before their relative 
velocity has been sufliciently reduced by friction on, and gradoal mixing with, the lower 
strata ; and so dashing upon the earth with that tremendous velocity, which gives them 
their destructive character, and of which hardly any rational account has yet been 
given. Their course, generally speaking, is in opposition to the regular Trade-wind, as 
it ought to be, in conformity with this idea.— (Young's Lectures, 1. 704) but, it by no 
means follows that this must always be the case. In general, a rapid transfer either 
way, in latitude, of any mass of air which local or temporary causes might carry above 
the immediate teach of the friction of the earth's surface, would give a fearful exaggera- 
tion to its velocity. Wherever such a mass should strike the earth, a hurricane might 
arise ; and should two such masses encounter in mid-air, a tornado of any degree of 
intensity on record might easily result from their oonbination."— iiftro»iiwiy, p. 189. 
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Agiin : Sir John B«rBchelf in bvettigatiiig the observatioiii* made at the diite- 
ent Meteorological Observatories that have been established in various parts of the 
world, has arrived at the conclusion, that there are, at times, barometric waves, or 
undulations, in the atmosphere, of immense extent : he has denominated them barome- 
tric waves, from their being made evident by the flactnations of the barometer, which, 
as was before described, exhibits perfectly the weight, and therefore the quantity, of air 
above the station. One of these waves has been traced as extending from the Cape of 
Good Hope, through intermediate stations, to the Observatory at Toronto in Canada, 
under the superintendence of Lieutenant Colonel Sabine. As an explanation of the 
origin of the rotary storms under coosideTation, Sir J. Beraehel has proposed the 
idea, that two or more of these extensive atmospheric undulations, or barometric waves, 
may, from traversing in different directions, intersect each other, and from their oppos- 
ing forces cause the phenomena of hurricanes or rotary storms? 

38. Mj own views are, and they will be found in some detail in Part 
v., that Cyclones are purely electric phsenomena formed in the higher 
regions of the atmosphere, and descending in a flattened, disk-like shape 
to the surface of the ocean, where they progress more or less rapidly. 
I think that the whirling tornados, spouts and dust-storms are cer- 
tainly connected with them, i. e* that they are the same meteor in a con- 
centrated form, hut we cannot at present say where the law which regu- 
lates the motions of the larger kinds, ceases to he an invariable one. 

39. Other suggestions have heen thrown out, and instances adduced 
by different writers as to the possibility of volcanoes, and even fires, 
originating violent circular motions of the atmosphere ; and that volcanic 
eruptions are often accompanied by violent storms and heavy falls of 
rain there is no doubt. I have myself pointed out — though my pub- 
lished researches have been confined, like those of Redfield and Reid, 
to the effects, as the sure eventual index to guide us backward to the 
causes of storms — that in the China Sea and Bay of Bengalf there is 
much to countenance the idea that Cyclones in some parts of the world 
may originate at great volcanic centres, and I am inclined to believe 
also that their tracks are partly over the great internal chasms of our 
globe, by which perhaps the volcanic centres and bands communicate 
with each other. If we produce at both ends the line of the track of 
the great Cuba Cyclone of 1844^ we shall find that it extends from the 
great and highly active volcano of Cosseguina on the Pacific shore of 
Central America, to Hecla in Iceland I And in 1821, the breaking out 

* See Report of the British Association, 1843-4. Vol. XI. 

t Sixth Memoir, Storms of the China Sea, Journal Asiatic Society Bengal, vol. XI. 
p. 717. 
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of the great volcano of Eyafjeld Yokul in Iceland, which had been 
quiet since 1612, was followed all over Europe by dreadful storms of 
wind, hail and rain. In Iceland the Barometer fell from the day be- 
fore the eruption till the twenty-sixth day after. '^ Mr. Espy quotes 
several other cases, and Humboldt for South America, to shew that 
nothing is better established than the fact of the connexion of volca- 
noes with rains and storms. Pordy (Atlantic Memoir) also alludes to 
the supposed focus of sub-marine volcanic action on the Equator, in 
that sea, as the spot to which the southern extremes of the West 
Indian hurricane (Cyclone) tracks would tend, if continued. If I ad- 
vert to these speculations, it is with the hope of drawing the attention 
of intelligent mariners to them. 

* Espy, p. 67-68 ; not correctly printed. 



PART II. 



1. What is meant by the Tracks of Cyclones. — 2. Aver- 
age Tracks in various parts of the World. — 3. Rates 
OF travelling on different Tracks.— 4. Stationary Cy- 
clones OR such as are nearly so. — 5. Sizes of Cyclones. 
— 6. Contemporaneous, Parallel, and Dividing Cyclones. 

40. In explaining the terms used in our new science, I have already 
said (§ 23. jp. 12) that the Track of a Storm is the path or line in 
which it travels, like the track of a ship, and that of the centre is 
usually meant ; and if I repeat this here, it is only again to caution the 
novice and seaman against confounding the rotatory motion, or whirl- 
ing round of the whole Cyclone, with the progressive motion or moving 
forward ; the line on which this last is done, whether strait or curved, 
being the track. If we suppose a Cyclone only to revolve and not to 
move forward in any way, such a storm would have no track at all. I 
shall allude at the close of this part to the probability of such Cyclones 
taking place, and to the certainty that some have such a very slow 
motion that we may almost call them stationary Cyclones. In the 
practical part (Part III,) I shall shew how the attentive mariner may 
often calculate pretty nearly, by the bearing of the centre, veering of 
the vrind, and his run or drift, what the track of a Cyclone is, and 
take his precautions accordingly. 
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41. In speaking of the tracks of Cyclones for the use of the sea- 
man, I mean of course to allude to their routes at sea. Much stress 
has heen laid, and some part of Mr. Espjr's theory rests, upon what 
he has deduced to he the track of a Cyclone and the various directions 
of the wind as ascertained on shore. Now, without meaning any dis- 
courtesy, if we except some low countries and islands^ and on low 
coasts, it seems to me, speaking as a sailor, sheer nonsense to discuss 
the question of how the wind hlows, inland, in reference to any theory 
which must depend upon the direction of winds for short periods and 
in storms. For no man can have looked down from an eminence on 
even a moderately uneven country — ^to say nothing of a very hilly or 
mountainous one— without allowing, especially if he is a seaman, that 
ahnost every village must have a different stream of wind for its wea- 
thercocks ; and some of these differing from four to eight points I We 
have only to look at maps on a large scale shewing the ranges of hills 
in any country, and especially some modem ones in which the eleva* 
tions are shewn hy what are called Contour lines,* to be satisfied of 
the futility of these data, except for the general purposes of she?ring 
the averages of winds throughout the year. Mr. Redfield in his 
recent Memoir on the Cuba and other Cyclones, alludes also to this 
difficulty. (Am. Jour. Science, No. 1. p. 321. New Series.) 

42. Average tracks of Cydonea- We are very far indeed from 
knowing what the average tracks of Cydones in all parts of the world 
are, even in some frequented seas. In unfrequented ones we can at 
present only reason from analogy and from the evidence drawn from 
single logs. We trust now in future to the good sense of every right* 
minded seaman to furnish the labourers in the field with data to trace 
them out gradually. I proceed to detail what is known in various 
parts of the world, noting also briefly the tracts of ocean for which ws 
have but little information. If I notice any inland Cyclones it is be- 
cause some of them may become also ocean storms, and thus interest 
the mariner, for whom I am writing, as well as the Meteorologist. 

43. Before entering on the details of the tracks of Cyclones in 
various parts of the world, as far as they are known, or for the purpose 
of indicating where they are not so, the seaman should be acquainted 

* Lines drawn through all the points of the same height above any given level. 
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with Col. Reid's, Mr. Redfield's and Professor DoTe's general 
views of what may be the average system of Cyclone tracks in both 
hemispheres ; modified of course in a hundred ways by local circum- 
stances, but always tending towards the systems they suppose theoreti- 
cally to exist. The difference between Theory and Law before advert- 
ed to should here be carefully kept in mind, as it is the difference 
between a probable supposition and a positive rule proved by abundant 
instances, and this is of importance, because, as we shall afterwards 
find, the questions of scudding or heaving to, and of profiting or not 
by a Cyclone, depend wholly upon our knowledge of the track upon 
which it is travelling. 

44. Colonel Reid and Mr. Redfield, then, suppose that in those 
parts of the tropics which are nearest to the Equator, the Cyclones 
move nearly direct from the Eastward to the Westward ; that as they 
progress they gradually take a more and more Northerly direction in 
the Northern Hemisphere, and a more Southerly one in the Southern ; 
and then, say about Lat. 20° or 25° North or South, or oear to the 
tropics, they curve more and more rapidly, till beyond them they re- 
curve back to the Eastward agam, forming great Parabola-Uke curves, 
of which the branches are more or less open according to circumstances. 
Colonel Reid gives the Diagram in the following page to illustrate his 
view of the tendency of the Cyclone tracks. True Cyclones have been 
traced to Newfoundland in Lat. 48* N. and found yet to be travelling 
to the E. N. E. and N. E. 

The most Southerly Cyclones we can yet pronounce to have been 
true rotatory ones are, those of the ships Barham and Bucephalus and 
of H. M. S. Havannah in 42^ to 43^ South and between the meridians 
of the Cape and Amsterdam, which will be described hereader. The 
ship Royal Archer had one in 37^ S. and 9^ East Longitude, also 
travelling to the Eastward, of which I have a note. 

45. The West Indies, Caribbean Sea, Gulp of Mexico, 
Coast op North America and North Atlantic to the Coasts 
OP Europe. In this tract we have, thanks to the labours of Mr. 
Redfield and Col. Reid, as far at least as the Bermudas, most care- 
ful and extensive researches to guide us. 

There appear to be (See Chart I.*) two classes of tracks for both 

* This Chart it mofUy from Mr. Redfitld's to his Memoir of the Cuba Huiricano 
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the West Indian and the North American Cyclones. We may conye- 
nientlj distinguish them as straight-lined and curved tracks. Of the 
straight-lined tracks of the West Indies one group seems to arise from 
Lat. 10^ to 23^ North, and as far as we yet know to the Westward of 
55^ West (Tracks I« and M andF on the Chart). The most Southern 
of them (F) travel to the W. N. W. past Tobago and Trinidad, along 
the Northern shores of South America, crossing the Peninsula of 
Yucatan, where the traces cease for the present. The next, arising far- 
ther North, (I«) pursue also a W. N. W. course i^long a line drawn 
from Barbuda and Antigua to the middle of the Gulf of Mexico, and 
the third still farther North (M) travels directly to the West from the 
Atlantic to the shores of Mexico, between Tampico and Matamoras* 
Between these limits no doubt, other straight-lined tracks will be found 
to occur. The Tobago Cyclone of Oct. 1847 (O) is also laid down by 
Col. Beid as a straight-lined track travelling down from the £. N. £. to 
the Coast of Cumana. These visitations are stated to be very rare at To- 
bago and Trinidad. At Tobago indeed it is said that it had suffered 
from them, but to a trifling extent since 1 780, but this Cyclone was of 
frightful violence, though lasting only in its full fury for three hours. 

Three more straight (or nearly straight) lined tracks, (marked X J and 
P) will be seen on our Chart. These, taking their rise in the interior 
of the great continent of North America, appear to travel directly out to 
seaward from about W. S. W. to E. N. E., the two Northernmost of 
them crossing the Lakes and forming there the violent and destructive 
Lake, and Gulf of St. Lawrence, storms of October and November. 

It will be remarked that those within the Tropic, or the West Indian 
straight-lined tracks, come in from the Atlantic towards the Continent, 
and between these Umits, Cyclones have been observed and tracked (aa 
Track £ and the branch of F) which first pursue a straight path, and 
then, abo^t the meridian of 80^ West, curve to the Northward, reach- 
ing the North Western Coast of the Gulf of Mexico between Matamo- 
ras and Mobile. 

In a fourth kind of these straight-lined tracks, the Cyclone appears 
to begin in the Caribbean Sea, or to the Eastward and Westward of 

of 1844, extended and augrmented by Col. Rtid for his new work (1849) " On the 
PrograM and Development of the Law of Storms." The Roman numerals refer to 
Mr. RedfieUl's researches. 

C 2 



28 Curved Tracks. [Part II. § 46. 

Yacatan (TrAcks O and H) purgaing a f traight or slightly carved track 
out yVom the Cohtinent to the N. East and £. N. Eastward. 

46. The corred tracks are numerous^ and appear at times Ibr a 
large part of thdr course to he straight, hut end by ciirving iMre or 

less.* 

They take their rise about I0<> to the Eastward of the Leeward Is- 
lands, f sometimes as near the Equator as Latitude 10^ N.^ trarel to the 
W. N. W. to a greater or less distance* so as to skut the Bahamas^ or to 
cross, or pass far within, the Windward Islands, or even oyer St. Dotningo 
and across the bland of Cuba, to New Orleans. They then corre gradu- 
ally to the Northward and North Eastward, forming more or less of a 
paraboloid, and appearing to be mainly influenced by the Gulf Stream ; 
And thus, following the direction of the coasts of Florida and North 
AmericA, pAss oiit into the Northern Atlantic by an E. N. E. or eren 
more Easterly course between the Bermudas and Newfoundland. Traclul 
Q to R comprise the limits within which these storms hare nauaily 
occurred, land the seaman from amongst them will have no difficulty in 
Judging of the mean track of those which pass along th6 Coast at 
excluding those whidi cross the S. West parts of the United States, 
become straight-lined tracks when they pass out to the ocean. Col. 
Reidy p. 447, describes a track of much import to the mariner, 
being that of September 1839,^ (A) which was especially a true Atlan- 
tic Cyclone of which the first ship's notice is in Lat. 20^ N. Long» 
47** West, and then sucoessive ones, from otbers, tfll it passed dose to 
the Bermudas and readied Nova Scotia and the Gulf of St. Lawrence^ 
but was not felt in any of the Windward Islands. 

* 'Ilie iC^man ^rill o6t overlook the scale of our Chart ; nor forget that, except where 
the cifveft are very sodden, the track is for all practical coiHderations a straight one,, 
and the object of these gwieral news of the tending of the tracks is to enable him, by the 
methods which I shall explain in the next part, to judge pretty correctly of the path of 
a Cyclone when he is coming into or overtaken by one, and hence to decide upoa 
what may t)e the best to be done to avoid it altogether ; to keep clear of the dangerous 
centre ; or to profit by it* 

t The most Easterly origin we yel know for them is that described in CoL R«l^» 
work, p. 447, in about 45o West Longitude (I'rack A.) How much further East they 
may arise we do not know. See next page for this notice from Col. Reid's work. 

t He refcts to a Chart of it, but I hkf not that Chart with my copy, nor have I fotmd 
it. It is however inserted in the Chart to his new work, and will be found on ours,, 
which is taken from it. 
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Col. Reid has also traced another track which forms a very remark- 
able anomaly. It is that of the Antigua Hurricane of 2nd August, 
1837> of which the centre after coming in from the Atlantic in about 
17^ North} and passing Antigua and the North extremes of Porto Rico 
like I« and other usual tracks there, skirts the Bahama banks and islands 
On a N. W. course, as if it was about curving to the Northward and N. 
Eastward as usual, but between Lat. 30 and 31** N. and Long. 79 and 
80^ West ; it suddenly takes a turn to the W. N. W. again, and travels 
in upon the American continent striking the shore about Doboy, and 
travelling for some distance inland. I have marked this double curve 
N on our Chart. 

He also in his new work * On the progress and development of the 
Law of Storms,' ftc. p. 22 says : — 

" Nor hftTe gales always an easterly profirression id high latitudes. I witnessed one 
which paioed over Benntida on the 18th Augrnst 1843, moving on a north-west progres- 
sion and towards the Bay of Fundy. That gale would set in over the Bay, of Fundy at 
the northward of East, and end at the southward of West. Sir James Ross has observ- 
ed some gales between the Falkland Islands, aud Cape Horn begiuoing south westerly 
and endiag about north-westerly also indicative of westerly progression." 

This track I have marked S on the Chart. 

47. From Latitude A59 N. and about Longitude dO® West — and the 
storms are usually here dilated to a very large size— they may possibly 
progress to the shores of Europe, forming extensive 8. Easterly, East^ 
erly and N. Easterly gales on their North sides, and North Westerly, 
Westeily imd South Westerly ones on their Southern parts ; and by 
pladng the transparent Horn Card for the Northern Hemisphere on a 
C^art of the Atlantic, the seaman will see how this occurs, and by 
moving it along, how ships which meet with such Cyclones in the 
Atlantic will have the winds. Others may pursue a route farther to 
the North, and terminate on the Eastern shores of Greenland or between 
Iceland and Europe. 

On the Chart No. 1, will be seen (from CoL Reid*s new work) two large 
storm circles, the one approaching the coasts of Europe and the other 
leavmg NewfoundlMMl and the coa^s of America. The first of these 
represents the Cyclones of Nov. 1838, as traced by If r. Milne, of which 
the t#o tracks are marked V and W, the latter being that of the 2dth 
Nov. which was the severest* and which the circle represents. 
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The American circle is that of the Cjdone of 15th Dec. 1839, as 
traced by Mr. Redfield oyer the Banks of Newfoundland. This Cj- 
clone reversed the trade wind over the Bahama Islands to S. W. and 
N. W. with a force of 5. 

48. In Purdy's Atlantic Memoir mention is made of a Cyclone in the 
beginning of 1828, in which H. M. Sloops Atxm^ Contest and Sappho 
foundered between the Bermudas and Halifax, the Tyite in companj 
weathering it. H. M. brig Beaver seems, from this account, perhaps to 
have accompanied the Cyclone or to have run into, or frequently over* 
taken it on its Southern Quadrants having severe gales from the West* 
ward, and so heavy a sea that she was near foundering, and obliged to 
heave her guns overboard. This weather ** reached Plymouth Sound, on 
Sunday, January 13th, when, shortly after midnight, a violent hurricane 
came on from the S. W. with vivid lightning and thunder, and 13 ves- 
sels out of 21 were driven on shore. Plymouth did not suffer greatly, 
but the General Palmer ^ East Indiaman, met with threatening weather 
off Portland, when a sudden gust or squall carried away all her three 
masts." This would appear, as nearly as we can judge, to have really 
been an instance of a Cyclone travelling the whole distance across the 
Atlantic. We want, yet, a correct and undoubted tracing of such an 
instance, and it would be invaluable if we could obtain with it its effects 
on the currents of the Channel and the shores of the Bay of Biscay. 
We shall subsequently see what is said of the Cyclones of the Chops 
of the Channel. 

49. At the Azores it would appear from a roister supplied by Mr. 
Hunty the British Consul,'*' that the tracks of Cyclones mainly follow 
that of the Gulf stream, (of which the usual Atlantic current felt there 
is a continuation,) or to the £. N. £. They are, it would appear, some- 
times deflected hereabouts, but always to the Southward and not to the 
Northward as far as hitherto known. It is possible that these deflected 
storms may be at times the Madeira, and even the Canary Island storms, 
which if not Cyclones rise at least to the strength of hurricanes, or are 
not far from it. 

50. The Madeira storms are at times very violent, and Col. Reid in 
his new work has traced one track (T on our Chart) of October 1842, 
which he conceives may " have come from the African continent and 

* Naatica] Magazine for 1S42. 
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was recunring while passing over the Canary Islands." He also far- 
ther supposes it to have reached the coasts of Spain where several 
vessels were severely damaged off Cadiz, and H. M. S. Warspite was 
also within its influence. Capt. ntsroy, R. N. (Voyage of the Beagle, 
Vol. II. p. 54) speaks of the severity of the gales in the vicinity of the 
Cape de Verd Islands, and says that at Porto Praya a South West gale 
is usually experienced in September, in which — 

" From 6 ve to ten hoars before its connnenceraent a dark bank of clouds is seen in 
the southern horizon which is a sure forerunner of the gale ; should a vessel be at anchor 
in the port at such a time she oaght to weigh and put to sea." 

He gives the case of an American which did so in September 1831 
and came back safe while a slaver which remained at anchor was wrecked, 
but we could not from this have inferred that these gales are Cyclones 
were I not fortunately enabled, as this is going to press, to place upon 
the Chart, certainly, one September Cyclone in the neighbourhood of the 
Cape de Verds (Track 6. Chart I.) being that experienced by the ship 
Devonshire, Captain Consitt* from London to Madras 29th and 30th 
of September 1848. The detailed log was unfortunately not sent, but 
from the extract there is every probability that the track was nearly as 
I have marked it, that of a Cyclone of no great extent passing out from 
the Coast of Africa to the Northward of the Cape de Verds on a W. 
b. N. or W. N. W. course, at about a degree or so distant, giving to the 
Devonshire as she first stood to the S. S. W. and then (mistakenly) hove 
to at about 120 miles to the Westward of St. Antonio, a severe gale 
from N. £. to South by compass, which would have been a Westerly 
and S. Westerly gale at Porto Praya if it reached so far. 

5 1 • Those strong but sudden storms often met with between the Me- 
ridians of 20^ West, and the Coasts of Europe may possibly be sometimes 
the breaking up of the greater Cyclones, for, as I shall subsequently shew, 
there is no doubt that Cyclones do sometimes divide, especially towards 
their termination. At times, also, as before said, the great Atlantic 

* It is worth noting here how the very materials for these labours must, so to say, be 
" chased and captured" bit by bit* I heard of the storm of 1848, from my friend Dr. 
Oollins of the Queen East Indiaman, an earnest advocate of the science, but his efforts 
to obtain the log in England failed. I then watched for the arrival of the Dewmthirt at 
Madras, and through the zealous aid of Captain Biden to whom the science in India 
is so much indebted, it reaches here but just in time. Yet still it is but the extract t 
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Cyclones reach the coasts of Earope from the Barlings and Cape Fiais- 
terre to the Channel, trayelling to the Eastward,"' and the changas and 
directions of the wind are such as proFe tbeir rptatorj character. Thus 
a great Cyclone of 500 or 1000 allies in diameter coming ia froai the 
Northward of the Azores and tniFelling E. N. £. tp the Chaimel, mj^ 
be, at the same time, an Easterly gale at Cape dear, a Westerly one at 
Cape Finisterre, South Westerly and Southerly in the 9ay of Biacajj and 
S, Easterly from Ushant across to Cape Clear, and in the chops of 
the Channel. If the seaman will place the Horn Card therealK>ats» 
with its centre on what he may judge the average traclc, aay <aia 
to the E. b. N. or £. N. E. upon a general chart of a iQodexate 
scale, he will quickly and clearly perceive how this takes place ; and 
perhaps have some suspicion of how a " Bay of Biscay sea" may get 
up. 

52. The Eastern Coast of South America, from Trinidad 

TO Cape Horn. — I have met with little or no information .as to whether 

any true Cyclones occur on this Coast, which is but little frequented to 

the South of the Rio de la Plata ; but to the North of it so much so 

that if any tempests were frequent we should certainly hear of them. 

Mr. liuccock in his notes speaks of a ffale which began in 34® S. and 

200 miles from the land, at N. W. and lasted ten days, drifting the 

vessel to 36^® South. Capt. ntsroy (Voyage of the Beagle, Vol. 

II. p. 83) describes the gales off Santa Martha, Lat. 28^® South as 

follows : — 

" Gales in the Lititude of Santa Martha generally commence with North-westerlj 
winds, thick cloudy weather, rain and lightning. When at their height (he barometer 
begins to rise (having previously fallen considerably,) soon after which the wind aies 
round by the west to south-west and from that quarter usotlly blows haidfor several 
hours. But these which are the ordinary gales blow off from or along tJie land and do 
not often raise such a sea asjs sometimes found off this coast during a South East storm." 

This description leaves little doubt that these gales are Cyclonesi, of 
which the tracks of the centre pass usually to the Southward of Santa 
Martha and are from the West to the Eastward. 

53. The Sdu/ehsrn Atlantic f&om Cape Horn to the Cape 
OF GfooD Hope. — ^Within the limits of the 8. £. trade wind in the 



* Or say between £. N. £. er N. £., and £. S. £• and S. £ast ; for we do not.^aow 
yet their tracks, ner hew the Afyproach to tibe land affects them. 
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Atlantic there seem to be but very rarelj anj storms^ and whether 
these are rotatory or not we have ho record for judging.' Without the 
limits of the trade, that is from 28^ to SO^' South, it is not improba- 
ble that Cyclones may exist, and that those in the neighbourhood of 
the Falkland Islands, and from thence to Tristan d' Acunha and the 
Cape, may also be at times of that class ; though they no doubt are, 
oflen, the Westerly gales of the high latitudes. The S. W. gales 
veering to the N. W. which are experienced to the Eastward of Cape 
Horn ;'*' and at the Falkland Islands, the Northerly winds veering to 
the South by the West,f may be parts of Cyclones or of the circuits 
of wind supposed by Mr. Redfield; but we have here, as in so many 
quarters, every thing to learn. Capt. Sullivan B. N. in a paper on the 
Falkland Islands (Naut. Mag. for 1841), describes the gales at Berke- 
ly Sound as commencing at N. £. veering to N. W. and ending at S. W. 
This would indicate a tendency to rotation, according to the law for 
the Southern hemisphere, and that the track was to the S. S. E. and 
S. E. as if these islands and the adjacent coast of Patagonia were situat- 
ed at one of the curving localities. See subsequent remarks on storms 
in high latitudes. 

Col. Beid in his new work states that he received sketches and re- 
gisters of several of these gales, the result of which is that the tracks 
come from all quarters between the N. W. and S. W. which, as Col. 
Beid remarks, and we shall subsequently shew, accords with the obser- 
vations made in the British Islands in Lat. 51^ N. for it is found that 
the gales there come in also from all quarters between N. W. and S. W, 
Capt. Moody B. £. who was Governor of the Falkland Islands, also 
confirms Capt. Sullivan's account of the winds in all respects. 

54. Off the Cape of Good Hope and* Eastward to the 
Meridian of Natal, it would seem that Cyclones certainly exist. 
They are sometimes, as to extent and duration, though of excessive 
violence, mere whirlwinds or tornados, but at others of much larger 
extent and perhaps of slower motion. One of the small ones, a mere 
tornado as to extent, but a perfect tyfoon as to violence, and which 
appears to have been travelling to the S. Eastward, overtook and dis- 

* American Exploring Expedition, p. 160, Vol. 11« 
t Bougainville, as quoted by Romme, Vol. U. p. 12. 

F 
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masted the French Ship Paguebot deM Men du Sud in Angii9t» 1841, 
while running in a heayy gale from the Northward, which might hare 
been the Eastern side of the storm circle ; for the whole Cjdone, as 
well as the tornado part of it, certainly veered according to the lm«r (or 
the Southern Hemisphere ; and the course of the Cyclone by a ship 
which came up with the Paquebot the next day was clearly to the S. 
East.* That is to say, it followed the direction of the preyailing winds 
and of the theoretical track, as given at page 25, in those latitudes. 

M. Bonsquet, in his additions to the translation of the first edition 
of this work, has traced four tracks (ABC and D on our Chart No. 
II.) of Cyclones between these meridians, the Southernmost of which 
is in Sg'' S., and I have added a third in 42^ S. of which the ships 
Barham and Bucephalus experienced the Northern quadrants on their 
outward bound voyage to India. In 1849, a most severe and destructive 
Cyclone appears also to have swept the South Coast of Africa. 

55. Between the Natal Coast and the Meridian of the 
Southern extreme of Madagascar. — From various documents in 
my possession I am inclined to think that in this tract the storms will 
at times be found to travel from the E. N. E. to the W. S. Westward, 
but they may curve much more to the South. The seaman in crossing 
it should be watchful and observant in time, so as to be able to estimate 
from his run and the veering of the wind, as will be subsequently shewn, 
the probable track of the Cyclone and avoid its dangerous centre. There 
is no doubt that, with the Madagascar channel open, the tempests are at 
some seasons very sudden and excessively severe, but apparently either 
of small extent, or travelling very rapidly, for they rarely last long. 

It will be seen on the Chart that there is a blank space between the 
meridians of 30<» and*50<» East, and on the parallels of 30^ and 40^ 
South ; in which we have as yet no date for the tracks, and where 
they may be highly uncertain, having on the East the curving tracks 
of the Mauritius Cyclones, and to the West the direct ones traced from 
the Cape to Cape Recif. 

56. The Southern Ocean, from the Cape to Van Diemen's 
Land. — I have for this tract also several accounts, from which I en- 
tertain no doubt that Cyclones often prevail, and that they travel 

• See 5th Memoir on the I-aw of Storms, Jour. Af. Socy. Bcng. Vol. XI. 
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from the West to the Eastward. It is possible these may also be at 
times small Cyclones thrown off from the larger ones ; for the dividing 
of storms, or the generating of new ones by the progress, or at the 
commencement of the main one, and even the occurrence of smaller 
tornado-Cyclones within the area of a great Cyclone, is, I think — and I 
am supported in this view by Mr. Redfield and Mr. ^lom — ^indis- 
putable (for the Northern Hemisphere at least), and we look naturally 
for the same in the Southern one ; and this theory will explain the 
sudden violence and short duration of some of these Cyclones, and why 
the regular Westerly gale seems to return again after them.* 

So far the first edition of this work: I have recently received 
from Capt. ZSrskine, of H. M. S. Havannah, a valuable and a 
practical corroboration of this opinion that the Cyclones in these 
latitudes travel from the West to the Eastward, which I take the liberty 
of giving in nearly that Officer's own words, conveying as they do so 
much which is suggestive of what a little scientific consideration be- 
forehand may enable the careful seamen to accomplish, even in what are 
supposed to be well known, because much frequented, tracts of ocean — 
Capt. Erskine says : — 



« 



Id corroboration of your opinion, that the Cyclones in the Southern Indian Ocean » 
between the Cape and Van Diemen's land, travel from West to East, I beg to tend you 
a copy of the Havannah*t log, and her track between the Cape and Sydney, which I 
think will shew that the winds we experienced were a succession of Cyclones, and that by 
paying attention to the state of the Barometer and Sympiesometer, and keeping in the left 
hand semi-circle or that of westerly winds, I was enabled to make the passage from 
Simon's Bay to Port Jackson in comparatively moderate weather, in 34 days, including 
3 or 4 days of light winds. I was £rst led to expect that the course of the storms was 
■uch as I found it from the recommendation given by Flinders, Vol. I. Chap. 3, p. 45, not 
to run down the Easting too far to the Southward. " Having made this passage three 
times before," he says, " I am satisfied of the impropriety of running in a high southern 
latitude, particularly when the sun is in the other hemisphere, and there is nothing io view 
but to make a good passage ; not only from the winds there being often stronger than 
desired, but because they will not bbw to iUadily from th§ Westward. In the latitude of 
42o, I have experienced heavy gales from the North and from the South, and even from 
the Eattward, in the months of June and July," &c. He continues, " It may not be 
improper to anticipate upon the subject so far as to state what was the result of keeping 
in the parallel of 37o in the month of November. From the Cape of Good Hope to the 
island of Amsterdam, the winds were never so strong as to reduce the Investigator to 
close-reefed topsails, and on the other hand the calms amounted to no more than seven 
hours in nineteen days. The average ran on the log on direct courses, for we had no 

* Set also Part III. in which these views are more practically considered. 
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foul winda» wm 140 miles a day ; the Investigmtor was ooi a frigate, but a eoUaer- 
built ihip and deeply laden." 

" In tbe following twelve days' ran from Amsterdam lo tbe S. W. Cape of New Hol- 
land, the same lack attended ns, and 158 miles a day was the average distance witlioBt 
leeway or calm." 

The Australian Directory (I do not know on whose authority) says. Vol. 1, page ], 
'* Ships from the Cape of G. H. bound to Port Jackson should run down their longitade 
on the parallel of 99, where the wind blows almost constantly from smis WaUm quarter, 
and generally not with so much strength as to prevent sail being carried to it« In a high 
latitude the weather is frequently more boisterous and stormy, and tuMen, dkaages of 
winds with wet squally weather are almost constantly to be expected." 

These two authorities particularly led me to believe, that by keeping too far to the 
Southward, a ship would either get into the right hand semi-circle or that of Easterly 
winds, or that the centre of these revolving storms would be constantly passing near her, 
whereas if she managed to idt off the proper place in the other semi-circle, ahe might 
perhaps avail herself of the gale for some days together, and I determined therefore not 
to go to the Southward of 2Qo, It will be seen by inspecting the log that (af^ two 
shorter Cyclones, one from the 9th to the 1 1th, and another from the night of tbe 13th to 
the 15th July,) the ship ran in one, (which made known its approach by a gradoal fisll of 
the barometer) from the 17th to the SIst ; the glasses rising and falling occasionally, as 
she out-stripped or fell short of the velocity of the storm. It will be noticed also that on 
heaving too for an hour and half, on the night of the I7th, to allow the centre to psss ahead 
the barometer rose immediately and continued steady for some time afterwards, as we 
bore up and kept way with the gale. It finally got ahead on the 21st, having appareatly 
ran 1185 miles in 5 days, or at the rate of nearly 10 knots an hour. 

Although on my arrival here, I could get no precise accounts of the weather whicfa 
followed this gale along t!Ke south cosst of Australia, further than it had blown very hard 
about the last week in July, yet I have no doubt that this Cydone swept the whole of 
that coast, as on dosing it on the SSth, we Ibund instead of the usual Easterly current of 
a mile or more per hour, a set of 14 miles N. 73o W. ; on the 29th one of 27 miles 
West ! and on the 30th, 13 miles N. 41o W., the reflux evidently of the storm wave, 
whilst on the 4th of August the current had resumed nearly its ordinary course of N« 
450 E. 20 miles. 

I have placed on Chart No. II. a track (marked G) representing the 
Cyclone of the 17th to 21st July at an average distance of from 3^ to 
4^^ to the South of the HavannalCs position on those days, as also 
two others (marked IS and F) from the logs of two Indian passenger 
shipsy the Barham^ Captain Gimblett, and Bucephalus^ Captain Bell, 
at a day's sail from each other in September 1849, which apparently 
trended somewhat to the Northward of East. 

57. Southern Indian Ocean, from Long. 50° East to the 
Coasts of Australia, and from the Equator to Lat. 30° South. 

This space, which we can only designate vaguely, and part of the 
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Cyclones of which (those of the Coasts of Australia) will be referred to 
under another head, will be found comprised in Chart II. 

In considering this Chart the seaman should observe, as before said, 
that its object is not so much to lay down the exact track of any parti* 
Gular Cyclone, as to shew him the tendency of the paths of the usual 
Cyclones, with, at times, those which are irregular, and thus to aid him 
to form his judgment of that in which he may be inyolved, or near to 
which he may suppose himself to be. Though the greater part of the 
tracks have been laid down from the logs of single vessels, yet he may 
be satisfied that they are quite correct enough to serve this purpose, 
and where the logs have been so vague and ill kept as to prevent any 
correct judgment being formed, or where the Cyclone itself has ap- 
peared to have but a very little progressive motion, small wind-circles 
have been introduced, to shew that it is either uncertain as to its track ; 
though certainly revolving ; or perhaps a stationary Cyclone,* which 
last class will in some parts of the world be found much more common 
than b yet supposed ; and my object in some cases where these wind- 
circles are marked, has been to put the mariner on his guard against 
them, and against the small tornado-hurricanes : for such some of them 
may be called from their apparently limited extent. Whether these 
afterwards in any case progress and dilate into true Cyclones or whether 
they exhaust themselves and break up, or rise up, not far from the spot 
where they are raging (and they seem to do all three at times), we have 
yet to learn. What is certain is, that with very brief warning they are 
violent enough to dismast a vessel, and from dismasting to worse mischief 
the interval is not great ; and such mischief it is our object to avert. 
I have data for several more storms, but as they fall within the Umits, 
and move in the directions of the average tracks given, their insertion 
on the Chart would only crowd it without assisting the mariner in his 
judgment. This will also account for my omitting some from Mr. 
Tkkom^M Chart. The foUowmg is the Table of references to the 
Chart, which are too numerous to be placed upon it but are also 
annexed to it on a separate page. 

* Sub«equeoUy described. 
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REFERENCES TO CHART No. II.-THE SOUTHERN INDIAN 

OCEAN. 



1. 
II. 

in. 

IV. 

V. 
VI. 

VII. 
VIII. 

IX. 
X. 



Track of Rodrigruez CycloDe, 
Average Northern limit of Cyclones, • 
— — — Soathern limit, 



Track curviogr to the Southward about Maori' 
tJus, Blenheim 1807, 

About Mauritius and Bourbon, 

Curve of the Culloden's Cyclone, March 
1809, i 

H. M. S. Serpent, Feb. 1846, 

Futtle Rozack and other Ships, November >H. P. in 11th MenMiir. 
1843, - - - - > - . - 

Charles Heddle's Cyclone, March 1845, - 

Fr. Frig>ate La Belle Poule and Corvette IjC 
Berceau, Dec. 1846, 



XI. H. M. S. Albion, Nov. 1808, 

XII. H. C. S. Bridgewater, March 1830, 

XIII. H. C. S. Abercromby, Jan. 1812, 

XIV. Magruasha, Feb. 1843, 

XV. H. C. S. Cere8,-1839, 

XVI. Timor and Rottee Cyclone, April 1843, - 

XVII. Malabar, Jan. 1840, 

XVIII. Boyne, Jan. 1835, .... 

a. Mauritius, March 1811, ... 

6. , Feb. 1818, 

f. , Jan. 1819, ... 

d. H. C. S. Dunira, Jan. 1825, 

§. H. C. S. Princess Charlotte of Wale8,Feb. 1826 

/. H. C. S. Orwell, Feb. 1827, - 

g. Thalia, April 1827, 

h. H. M. S. Boadicea, April 1827, 

t. H. C. S. Macqueeo, Jan. 1827, 

J. Buckinghamshire, Feb. 1828, - 

k, -^— ^- Princess Charlotte of Wales, March 



1828, 



L 



Reliance, Jan. 1831, 



m. American Ship Panama, Jan. 1832, 

n. Mauritius and Duke of Buccleugb, Jan. 1834, 

0. Neptune, Feb. 1835, - - 

p. Thomas Grenville, Jan. 1836, 

q. Northumberland, March 1839, 

r. American Whaler, Feb. 1839, ... 

* This and several more from a large series of Logs furnished to me by the attentioii 
of the Hon'ble Court of Directors of the East India Company. 



Authoriiy, 
Mr. Thom. 
Mr. 1 hom. 
Mr. Thom. 

i Mr. Thom and Col. 

Mr. Thom. 

i CoL Reid. 



H. Piddington. 



i Jour. As. Soe. 
H. P. 13th Memoir, J. A. S. 

\u, P. 

Mr. Thom. 

Col. Reid and Mr. Tliom. 

Mr. Thom. 

Mr. Thom. 

Mr. Thom. 

Mr* Thom. 

Mr. Thom. 

Col. Reid. 

Col. Reid. 

Mr. Thom. 

Mr, Thom. 

H. P.» 

H. P. 

H. Piddington. 

H.P. 

H. P. 

H.P. 

H. P. 

H.P. 

H.P. 

Mr. Redfield. 

Col. Reid & Thom. 

Col. Reid. 

H.P. 

H.P. 

H.P. 
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t. 
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V, 

to. 
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y- 

s. 

aa. 
66. 
re, 

dd. 

/. 
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tl. 

u. 

mill, 
nn. 

00. 

pp. 
99- 



rr. 

A 
B 
O 
D 
B 
P 

a 

H 
J 
K 
Zi 



Exmouth, Moscow, &c« Maj 1840, • 

Kandiana, SepU 1840, ... 

Maurithii, April 1840, ... 

WUliam Nicol, May 1842, - 

Barque Tropic, March 184S, 

EUzabeth, April 1844, - 

Unicom, October 1844, . - - 

Dorre Island, Capt. Grey, Feb. 1844, 

Swan River H. M. S. Beagle, May 1844, . 

Houtman's Abrolhos, May 1840, 

H. M. S. Beagle (position uncertain) Nov. 1840 

Candahar, Nov. 1842, ... 

Tigris, April 1840, 

Earl of Hardwicke, Feb. 1839, 

Windsor, Feb. 1837, 

French Ship Archibald, March 1846, 

Orient, Duncan, and Fr. Ship Grand Duquesne 

March 1846, .... 
Maria Somes and American Ship Loo-choo, March 

1846, .... 

Manchester, Jan. 1847, 
H. C. S. London, Feb. 1827, • 
American Ship Howqua, Jan, 1848, 
Windsor Castle, March 1817, 
American Ship Path6nder, Dec. 1847, 
Sophia Fraser, Nov. 1847, 
John Mc Vicar, Jan. 1849, 
Dutch Ship Roompot, Dec. 1847, 
American Ship Hannah Sprague, April 1845, 
H. M. B. Jumna, April 1848, 



Mostly from Mr, Boniqutt*t Chart. 



4th to 6th April, 1848, 

1st April 1848, .... 

Thomas Blyth, Feb. and March 1848, 

Mercury, Feb. and March, 1848, 

Barham and Bucephalus, Sept. 1849, 

Ditto ditto Sept. 1849, 

H. M. S. Havannah, July, 1848, 

Jan. 1848, .... 

June 1848, .... 

March 1848, .... 

Jan. 1848, .... 

Cocos Islands, Capt. Fitzroy, Beagle's Voyage, 

November, Dec 1847, ... 

Berceau and Belle Poule, Dec. 1846,* • 

* According to M. Donsquet. 



Authority, 
Thorn. 
H. P. 
Thorn. 
H.P. 
H. P. 
H.P. 
H.P. 
Thorn. 



Naut. Magazine. 

H.P. 
H. P. 
H.P. 
H.P. 
H.P. 

H.P. 

H.P. 

H.P. 

H.P. 

H.P. 

H.P. 

H.P. 

H. P. 

H.P. 

H.P. 

H. P. 

H.P. 



Bonsquet. 

B. 

B. 

B. 

H.P. 

H.P. 

H.P. 

B. 

B. 

B. 

B. 

H. P. 

B. 

B. 
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From the foregoing, the researches of Col. Reid, Mr. Thorn, 
M. Boiuiqnet, and my own, and much material that I have jet an- 
puhlished, we can speak with great confidence of the usual tracks of 
Cyclones over this great extent of Ocean, as being generally from the 
E. N. £. to the W. S. \V., but from Long. 80<» East, and particularly 
when approaching the Mauritius group* having a tendency to curve to 
the Southward and sometimes even, according to Colonel Raid's 
results, back to the E. S. E.f 

While the first edition of thb work was printing I found in a news- 
paper, the Mauritien, copied from the Hebdomadaire of Bourbon* an 
account of a Cyclone between the Island of Bourbon and the Island of 
Sainte Marie, on the East Coast of Madagascar, which gives us another 
track for that locality. The French Frigate La Belle Poule was over- 
taken by a Cyclone, in the night between the 15th and 16th December 
1846, or rather she seems, as far as one can judge from a newspaper 
notice, to have partly run into it ; being bound /rom Bourbon to St. 
Marie, where her fair course was about W. N. W., the wind gradually 
increasing from the S. E. with a falling barometer, till it became of 
hurricane violence, blowing every thing to pieces, then ceasing with a 
calm of an hour or two, and recommencing again with terrible fury 
from the N. West, at which point it seems to have abated after com- 
pletely disabling the Frigate. The Corvette Le Berceau in company 
with her, foundered. This Cyclone occurred about 50 leagues from the 
Island of Cape St. Marie, and thus nearly midway between that port 
and Bourbon, and the shift described would give a track from about 
N. W.- to S. £. for this locality. It will also be seen by reference to the 
chart. Tracks IX. and X. that the storm of the Charles Reddle in the 
same locality, which will be subsequently referred to, had about the 

* Rodri^ez, Mauritias aod Bourbon. 

t Mr. Thorn differs from Colonel Reid in this view. From a close examination of 
the documents, I agree entirely with Col. Reid ; aod while preparing the first edition 
of this work for the press, I received a report from Commander Neville of H.M. S. Ser- 
pent, detailing a storm in 27® South, 64^ £., from which he escaped by heaving to in due 
time, of which the track (No. VII.) was certainly from about N. 16o West, to S. X^"^ East 
and it is within 8o of the spot where the curving of the Culloden's storm is marked on No. 
Vin. of Col. Beid's Charts, The Serpent's was one of the small tornado-like storms, 
and moving with grreat rapidity. Other tracks showing at least the tendency to curving 
will be seen on the Chart* 
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same tendency to the S. W. The one, Track IX. is laid down as traced 
in my Idth Memoir, the other is made a little more Easterly and 
Westerly to allow room for the figures, and the seaman will understand 
that both these, as before explained, show that the average tracks, as far 
as we yet know, are as here delineated. M. Bonsqnet, p. 26, cites 
sereral logs and reports which lead him to conclude, I think correctly, 
that this Cyclone travelled in the direction of the curve O on our 
^hart. 

At the Keeling (or Cocos) groupe in 1 2® 5' S., 96® 53' East, it is said 
by Capt. Fitzroy R. N. (Voyage of the Beagle, Vol. II. p. 637, Note) 
that in Nov. and April 1835, severe gales amounting almost to hurri- 
canes were felt blowing from S. E. and South, and drawing and shifting 
to the Westward which would indicate tracks from the Northward to the 
South. One of the gales lasted upwards of 24 hours, the other only 
about two. I have marked a track M. to indicate these Cyclones. In 
my Sixteenth Memoir, Journal As. Socy. of Beng. Vol. XVII. I have 
ahewn that in March 1846, there were three separate Cyclones raging 
at the same time ! m the space between 14® and 1^ S., and 75® and 
78® East ; of which two were certainly severe and one of terrific vio- 
lence, dismasting three stout merchantmen, and nearly destroying one of 
them. These Cyclones were moving on an average track from the N. 
£. to the S. W. \ S. and their mean rate of travelling which varied from 
1.8 to 5.5 miles was but 3.9 miles per hour. They are the tracks 1 1 and 
jj on the Chart. 

58. Between the Latitudes of 5® and 25® South, and the Longitudes 
of 75® and 1 05® East, is a space where, from some as yet unknown 
cause, frequent Cyclones appear to arise, and to progress from thence, 
at first slowly and then more rapidly ; their little progression, or un« 
certain tracks, entitling them almost to be called stationary Cyclones 
Col. Reid thinks the Albion* s storm in from 5® to 15® South, and 
80® to 90® East, one which may have been, in its first commencement 
at least, ** floating with an irregular motion as water-spouts do in calm 
weather.'' The Futtle Hozack's Cyclone, track VIII. in this tract, in No- 
vember 1843, investigated by myself* from the logs of numerous vessels, 
moved up first from the S. E. to the N. W. for two days very slowly, and 

* Elevtnth Memoir, Journal As. 8oc« Boof . Vol. XI V. p« 10. . . 

G 
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then curved abraptly away to the S. W., its mean rate not ezeeedmg 2f 
miles per hour, and for the first 2 days only 2 miles. 

Mr. TluNn inclines to think that many more of the Maaritina Cy- 
clones take their rise hereabouts* and travel the whole distance. We 
have not, I think, sufficient evidence for this inference, though there is 
nothing impossible in it, and some of Mr. Thorn's storms axe traced a 
long way. 

Within this storm tract, and I suspect also within other Cyclone 
tracts, there appear at times also to occur, as already noticed, and as will 
be subsequently quoted for the Bay of Bengal, violent little tornado-like 
Cyclones which, for the time they last, are true hurricanes as to strengtli, 
and if taking an unprepared ship, and at night, might be fatal to her. 
The H. C. S. Rose, Capt. Palmer, on the 25th August 1815, inLat. 
9^ 55^ South, Long. 87"" 3^ £. from a fresh gale at N.£. at noon had 
a calm of half an hour, and 11 p. m. was taken aback by a hurricane 
at South, which lasted till 3 a. m., carrying away main topmast, maia 
yard, &c. &c., and blowing her boats to pieces against the miaoD rig^ 
ging. The H. C S. Maequeen and Orwell (tracks t and/ on the 
Chart) both experienced severe Cyclones hereabouts which were travel- 
ling from the North in a Southerly direction. 

59. Cyclones of the Mosambique Channel and to ihb 
North and South of it. The tracks of two Cyclones investigated 
by Col. Reid and Mr. ^lom within the northern part of the Channel 
are all we have, but these seem, like the track of a very remarkable 
one in the Andaman sea (see § 66) to follow the usual law of the storms 
in the neighbouring great ocean, and to move from the £. N. £. to the 
W. S. Westward. 

We have no records of any Cyclone to the North of the Comore 
Islands, nor to the West of Cape St. Marie, North of its parallel. The 
Cyclones of the Northern part of the Channel, however, for such they 
are as to violence, though perhaps mere tornados as to size;, reach 
Mosambique, and I think even as far north as Zanzibar. At the Sej^ 
ehelles and in the Chagos Archipelago, gales and hurricanes are said to 
he unknown. 

. 60. From the N. W. point of Australia, Southward to Cape Leor 
win, it would appear that storms of great violence, and these often 
rotatory^ (Cyclones) occur. At Dorre Island in Shark*s Bay, we have a 
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good account in Capt. Grey'ft ▼ojftge of one which certainly came 

from the N. E. and was trayelling to the S. W. and this is also the 

first instance we have to record, in the Eastern Hemisphere^ of a 

Cyclone apparently trayelling out to sea from a great continent. In 

the Western Hemisphere we have two instances, Mr. Redfield's 

Cyclones of November, 1S35, and December, 1839> in which this has 

oecarred, and these Cyclones have been traced from the interior of 

North America to the banks of Newfoundland.* To return to the 

eoast of Australia ; Lieut. Wiekham, of H. M. 8. Beagle, says. 

Nautical Magazine for 1841, p. 725 : — 

" The West Coast of New Holland is at times visited by sudden squalls, resembliag Imr • 
ricanes, as 1 was told by the master of an American whaler, that in March 1839, when 
in company with several whalers offSliark's Ray, he eiperienced some very bad weather 
without any previous warning, but it was not of longr continuance. The grnsts of wind 
were very violent, shifting to all points of the compass, some of the ships lost topmasts, 
sails, &c. I think the first squall was from N. £., off the land." 

The analogy of these with the Ceylon and other tornado-like Cy« 
clones which will be subsequently described, will strike every one. 
The Cyclone marked dd on the Chart on the South Coast is one 
of a like kind, and is described by Capt. Ridley of the Candahar, 
as forming with a densely black sky to the W. N. W. in an incredibly 
short space of time and within an hour, ** bursting upon us like a 
clap of thunder, and blew a perfect hurricane," which lasted for about 
15 hours, and must have dismasted the vessel if not prepared, as she 
was laid with her gunwale in the water. The wind does not appear 
to have veered more than from W. N. W. to W. S. W., but I have 
marked this as a Cyclone to put the seaman on his guard hereaboutSt 
as off the Cape of Good Hope. 

. 61. Tracks of Cyclones. On the West coast of Australia, off 
Rottnest Island, the French discovery ship Le C^eogrc^he, appears by 
BS« Perona's report, as translated by Pfukerton^ Vol. XI., to have 
experienced in June ISOl, a Cyclone of which the track appears to 
have been from the S. b. W. to the N. b. E., for the wind ** veered in a 
short time from W. S. W. to S. £., and as it is tolerably clear that the 
Cyclones about that part of the coast, and as far North as Shark's 
Bay, travel both from the coast, and in towards it from the ocean, this 

*-! iMive litttle doubt that in India we shall also find this to oecur with some of the 
Arabian Sea Storms, near the Coast of Malabar and the Gnlf of Cutch. 
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anomaly ia by no means an improbable one ; though we have but a 
•canty note, and the very imperfect authority of a naturalist, who was 
not probably a aailory'for the original account, and the chances of errora 
of the press and translators. We have however now for these nearly 
meridional tracks, as we may call them, three instances. Track XXYI. 
on Chart No. IV. of the Golconda's Cyclone being the first, the Buck* 
i$igham$hire and Cleopatra Steamer's which is described in the next 
paragraph as travelling at most N. N. W., and this one. 

At Swan River, Lat. 32° South, very severe gales of full hnrricans 
violence are also felt. The anchorage in Gage's Roads is considered as 
insecure from the N. W. gales, as they are called, during the winter. 
Lieut. 'Wlckbain of H. M. S. Beagle, (Nautical Magazine, 1841, p. 
724,) describes one of these storms at Swan River in the year 1838, 
which evidently was a Cyclone, and came in from the W. N. W. to the 
£. S. £. (Track aa). He describes also another at Houtman's Abrolhos,' 
Lat. 2d^ (Track bh) in May 1840, which also came in from the Ocean 
towards the land, or from the Westward to the Eastward. We shaU 
subsequently see that from about 20° to 40° S. on the Coast of South 
America, the storms also appear to come in from the Westward. 

62. Storms of the Arabian Sea. — Including in this title the 
whole space North of the Equator, to the Coast of Arabia, Persia and 
Beloochistan, and from the Western Coasts of India and Ceylon to the 
Eastern Coasts of Africa. 

We have hitherto but scanty data for the tract which extends West 
from Ceylon to Longitude 50° and what we possess is confined to that 
part East of Longitude 67° to the coast of India. It will be seen on 
Chart No. III. that at present, and with one exception to be presently 
noticed, there appear to be two classes of Cyclone tracks in thb sea. 
The first that of the Cyclones investigated by me in my Eighth and Four- 
teenth Memoirs, (Jour. As. Soc. Beng. Vols. XII. and XIV.) some of 
which originating in the Bay of Bengal (Tracks VIII. and XIV.) force 
their way across the peninsula or the Island of Ceylon, while others are. 
either connected with the former or take their rise about the Lacca- 
dives ; but both these kinds, which I distinguish as the first class, travel 
it would seem (Tracks VIII. G and E) out to the W. N. W. and N. 
W- towards the coasts of Persia and Arabia, and are felt there, and even 
as far as Aden as stormy weather. 
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Those of the second class which are ioyestigated in my Fifteenth 
Memoir (Jour. As. Soc. Beng. Vol. XVII.) seem to originate in the space 
between the Maldives and Laccadiyes to the West, and Ceylon and the 
coast of Malabar to the East ; and then to travel up in a line more or 
less parallel to the Coast to the N. N. Westward (Tracks B D and IS) 
some of these Cyclones are of terrific violence and apparently equal to 
the tyfoons of the China Sea. 

The exception to these two classes of tracks, b the track marked A 
on our Chart, which is a distinct and well confirmed instance of a Cy- 
clone, though of no great extent or violence, travelling tn towards the 
coast or to the N. Eastward. In this instance the diameter of it did 
not exceed 100 miles and was perhaps nearer to 50 ; nor did it reach the 
coast, as it was not felt at Trevandrum in Lat. 8® 30' N. where there 
b an Observatory. It is possibly like track C at Trincomalee, an in- 
stance of a tornado-Cyclone developing itself through a limited space 
only ; though as to time, from its slow motion it may as in the case 
of the East London last at least 24 hours. The seaman requires how- 
ever to be advised of these as well as of the larger and more usual ones, 
for they may dismast him, which is no trifling mischief, and when occur- 
ing near coasts, or in narrow or intricate passages, may add to their 
danger and inconvenience ; since disabled vessels may be easily driven 
on shore. We have seen in the preceding paragraph that there 
are also Cyclones, on the Western Coast of Australia, and on the Coast 
of South America which like this one come in from the Westward. 
All these anomalies are matters of future research for us, till we find by 
multiplied and careful observation, whether they are governed by any 
fixed law. 

. 63. Cyclones of tbb Bay of Bengal. — I have investigated a 
considerable number of these, and have published part of my investi- 
gations in fourteen Memoirs in the Jour, of the As. Soc. of Bengal, and 
I have much yet unpublished. The result however of these pretty 
extensive labours, as shewn on Chart III. is, that in the Northern and 
N. Western parts of the Bay, the Cyclones travel from between E. N. £. 
and East round to S. E. and even S. S. E. towards the opposite points 
of the compass. The rhumbs between £. and S. E. however seem by 
far the most usual ; those to the Northward of East, or nearer to the 
meridian than S. E. b. S. seem to be comparatively rare. 
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64. Between the Andaman^ and Madras tbe tracks i^pear tumally 
to be nearly from S. East and East to the Westward and Northwert* 
ward ; but when Cyclones occur in about 6^ or 8® of Latitode North, 
and to the Eastward as far as SO** East, they seem first to trayel up 
from the S. S. E. or S. E., and then to curre away to the Eaitwaid 
towards the Coast of Ceylon or the Southern part of the Coromandel 
Coast ; though sometimes such Cyclones travel almost due East* or 
E. b. N. from Long. 90® to the Coast of Ceylon. As yet we do not 
know if the tracks are influenced by the monsoons, and are thus more 
inclined to particular routes according to the season of the year ; and 
this is one of many subjects for enquiry. 

65. Off the Coast of Ceylon there appears at times to form a sort 
f]i very violent but confined storm though a true Cyclone, as to 
rotation, but which rather deserves the title of a tomado-Cydone 
from its size : these may come in from tbe middle of the Bay, but I 
suspect that they are sometimes formed very suddenly not fiv from the 
shore towards which they travel. The tracks marked X. 2 h, and e. are 
instances of these ; c. is that of a tornado in which H. M. S. SheermetM 
was blown from her anchors, and bilged on the rocks in Trinoomalee 
a land locked harbour ! in January 1805. (Asiatic Annual Register, Vol. 
VII.) About Cape Negrais also these little tornado Cyclones are met 
with, and are excessively violent ; one traced by me, that of the CoMk* 
fnere Merchant (marked on the Chart II. 2, 5th Nov. 1839), travelled 
from the S.S.E. or S. b. E. to the Northward. 

The following is the table of References to Chart No. III. which 
comprises also the Malabar Coast and the Eastern part of the Arabian 
Sea. 

References to Chart No, III. Cyclones of the Bay of Bengal and Ara- 
bian Sea. 



BAY OF BENGAL. 
I.— Sand Heads, 
II.— Coringa Cyclone, 
IL 2.— Cashmere Merchant, 
lII.-~Cuttack Ditto, 

V.-Madras, 
VII — Calcutta, 
VIIL— Madras and Arabian Seas, 

* See 14th Memoir, Journal Asiatic Socic 



June 1839. 
Nov. 1899. 
Nov. 1839. 
April, May 1840. 
May 1841. 
June 1842. 
OcU Nov. 1848. 



y, Benff. Vol. XIV. 
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IX,— Poorae, Cuttack and Gya:» • • 

X. —Madras and MasuUpatam, 
X.— Coringa Packet, 

XI.— Bay of Bengal and Soathern Indian Ocean, 
XII.— Briton and Runnjnnede, 
XIV.— Bay of Bengal and Arabian Sea Cyclone, 



XVIIL— October Cyclone, 

The above with Roman numerals refer to the Memoirs with the same number pub« 
lished in the Journal of the Asiatic Society o' Bengal, 

a. Ongrole Cyclone, 



• Oct. 1800. 
. Bee ia03. 
. Jan. 180S. 

• May 1811. 
. Mar. 1820. 

• June 1822. 
. May 1823. 
. Oct. 1831. 

• Oct. 1832. 
. May 1833. 
. Aug. 1835. 

• Oct. 1836. 
. Oct 1838. 
. May 1834. 
. Nov. 1838. 

• Oct. 1818. 
. Nov. 1816. 
. Nov. 1797. 
. May 1820. 
. Oct. 1836. 

. April 1847, 

. April 1847. 

• Oct. 1842. 
. June 1811. 

Bombay, XVI. Memoir, • . • • June 1837. 

F Rajasthan's \ y,^ MpmAi.. • • • -J J^«c. 184S, 

a Monarch's. J ^^^' Memoir, ^ ^ ^ J jj^^ jg^ 

^^. The Andaman Ska. — ^This tract, confined as it is, is yet 
subject to Cyclones of terrific Tiolence, though they must be of rare 
occurrence, for I haye met with no record, nor have I heard of any on« 
inspecting even their existence, till the wrecks of the Runnimede and 
Briton transports in November 1844^ which I was fortunately enabled 
fully to investigate^* shewed that, at iimen^ Cyclones fuUy equal to those 

* 18th Memoir, Jour. Asiatic Society, Beng. Vol. XIII. 



6. H. M. S. Centurion, 

c. H. M. S. Sbeemess, 

d, Dover Frigate's, . 
s. Kistnapatam ; Palmers 
/. Burrisal and Baekergnngre, 
g. Liverpool and Oracabessa, 
ft. Balasore and Cuttack, . 
I. London's, • . 
j. Duke of York's, . 
A. Calcutta, • 
i. Madras, • • 
m. Protector's, • • 
n. Kyook Phyoo, • • • . 
0. Kyook Phyoo ; Syren and Java's, • 

f, Madras, • . . • . 

q. H. M. S. Cornwallis and Point Pedro . 
r* H. C. S. Minerva, • . • » 

f. Coromandel and Malabar Coasts, 
t. William Wilson, 

ARABIAN SEA 
A East London's Cyclone X VL Memoir, • 
8 Buckioghamehire's XVL Memoir, 
O Higginson and Lucy Wright VIII. Memoir, 
D H. C. 8. Essex's XVL Memoir, 



Oct 1843. 
May 1848. 
May 1843. 
Nov. Dec. 1842. 
Nov. 1845. 
Nov. Dec, 1845. 
Oct. 1849. 
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of the China Sea or Bay of Bengal may arise there. This proves that a 
wide extent of sea is hy no means necessary for the deyelopment of 
these meteors in their most violent form, though of very small ex- 
tent. 

The track of this, which apparently took its rise in ahout 1 1^ North 
and 96° East, was from the E. S. E. to the W. N. W. 

On this and other Charts the seaman will always note that the wind 
arrows may indicate, though not positively, ahout the average tracks in 
the parts in which they occur. 

67. The China Sea : see Chart IV. — In the China sea, from 
the result of the analysis of all the records of storms which I could 
obtain with the assistance of the Honorable the Court of Directors of 
the E. I. C, from 1780 to 1841, which will be found detailed at length 
in my Sixth Memoir,* and from additional information collected by me 
and laid down on the Chart to December 1846, and subsequently in 
my Seventeenth Memoir (Journal As. Soc. Beng. Vol. XVII) to 1848, 
it appears, that the mean tracks of the T3rfoons, for the six months, 
from June to November, in which they occur,t are as follows : — 

In June, the tracks are from between S. 30 East and East to West.^ 

In July, the tracks are from between N. E. and S. E. by E. to the 
N. Westward. 

In August the tracks are from between East and S. 40° £. to the 
Westward and N. Westward, 

In September, the tracks are from between N. 60° E. to S. 10° E. 
to the S. b. Westward and N. b. Westward. 

In October, the tracks are from between N. 12° E. and S. 45° E. 
to the S. b. Westward and N. Westward. 

In November, the tracks are from between N. E. and S. E. to the 
S. Westward and N. Westward, evidently varying with the opposing 

* Journal of the Asiatic Society, Beng. Vol. XI. 

t Ihavefouod as yet no record of a tyfoon occurring from Ist December todlst 
May, in the China Sea, but in my seventeenth Memoir above alluded I have printed 
a notica of a doubtful Tyfoon from the Singapore Ffee Press, which is said to have been 
experienced from the 2l8t to 24th May by the Spanish Bng Dardo in 14° N. 119° d(y 
East } but this may have been the onset of the monsoon. 

X On the 27th and 28th June 1846, the H. C. Steamer Pluto ran into a terrific tyfoon, 
in which she nearly foundered, the track of the Cyclone was about from the S. 30^ £. 
to N. 30*> West 
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strengths of the monsoon and trade wind, and prohably also influenced 
by the vicinity of the land.* 

Three remarkable carved tracks XXV., III. and n, will also be seen 
on the Chart. These have been laid down on the clearest evidence, 
and may be taken as nearly correct. Tracks XXVI and XXVII are, 
though differing so widely. Cyclones which occurred at the same time ; 
and at their meeting point it is probable that the Goleonda Troop ship, 
with 300 Native troops on board foundered.t 

There will also be seen on the Chart a very remarkable track marked 
in the Formosa Channel, off Amoy (Tract u) which is one coming off 
/ram the Coast of China and travelling the N. £. b. £. and two 
others near to and within the Bashee Passage. The first of these 
(Tract^ being one travelling to the N. N. £. ; and the last (z) which 
is perfectly well ascertained by a good log and notes from the command- 
er of the vessel, Capt. Shire of the Barque Easurain, is one first tra- 
velling out from the Coast of Luzon and then curving to the N. b. £. 
but when arriving at about 50 miles from the South point of Formosa 
suddenly re curving again, so as to travel out to the Eastward ! making 
thus, if we suppose the Cyclone to have originally come up from the 
£. S. Eastward from the Pacific Ocean in about Lat. 15^ and Long. 
130S a double curve, analogous to the curves of the Cyclones of the 
Gulf of Mexico, as shewn on Chart No. 1, and occurring not far from 
the tropic, or with us in Lat. 20° and in the West Indies from 25° to 
36« N. 

Track w is also one to be noted is shewing that the Cyclones from 
the N. £a8tem part of the China Sea sometimes travel in to the land on 
the Coast of Cochin China. This track is one of a Cyclone carefully 
observed by Lieut. Crawford Pasco, of H. M. Steamer Vulture, at 
anchor in Turon Harbour. It brought with it a sufiicient rise of the 
Storm (and tidal ?) wave to overflow all the low land and destroy great 
numbers of native houses. 

The following is a list of references to the tracks on this Chart. 

* HoFBburgh (p. 280) speaks of '* a storm comiog out of the Galf of Tookio." Now 
this, to a ship croisiDg from the Coast of Cochio China to Haioam, is really the Southern 
half of a great whirlwiod, travelliog from the Eastward aloog the South Coast of Chioa, 
as will be seen hy placing the hurricane card on ovr Chart and followbg any of the 
tracks from X to V with the oentieb 

t See 4th Memoir. Jour. As. Soc. Beog* Vol. IX. 

H 
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Rbfsekncxb to Chart No. IY.— The China and Loochoo. 

Seas and adjacent Pacific Ocean. 



Nth of Track. 



Datet. 



• • 



I. 17th July 1780,. . 

II. 19th JuDe 1797» 

III. 20th to 23rd Sept. 1803» 

IV. aOth September 1803, . . 

V. 28th and 29th Sept. 1809, 
\U 29th and 30th Sept. 1810, 

VI. 2, 1837, 

VII. 8th and 9th Sept. 1812, 

VIII. 28th & 29th Oct 1819. 

IX. 29th November 1820, 



'*'8^' I H. P. 

• • • • ) 



Namei, Authority, 

.. H. C.S. London, ••.. H. PiddingUm. 

.. H. C. S. Buccleugh, H.P» 

.. H. C.S. CoutU,Cam-> TT p 
den, &c . . J ^' *^' 

. . H. C. S. Ro3ral George, 
Warley, &c., 

•• H. C. S. True Briton, ^ u » 
and Fleet, .. j"'*^- 

.. H. C. S. £lphiostone-| rr t> 
Fleet, ..../"'^• 

. • H. C. S. Vansittart, H. P. 

.. H. M, S. Theban and \ u t> 
Fleet, ..../"•^• 

.. H. C. S. Minerva, ... H. P. 

.. H.C. S. Lord Castle. \u t> 
reagh, ..Z"'*^* 



X. 18th & 19th Oct. 1821, . . H. C. S. General Kyd \ u p 

and General Harria. / "' *^' 



XI. 14th & 15th Sept. 1822, 

XIL 25th to 27th Sept. 1826, 

XIII. 9th August 1829, 

XIV. 8th & 9lh August, 1829, 

XV. 23rd September 1831, 
XVL 23rd October 1831, 

XVIL 24th & 25th Oct. 1881, 

XVIII. 25th & 26th Oct. 1831, 

XIX. 3rd August 1832,.. 

XX. 22d to 25th Oct 1832, 
XXL 28th August 1833, 
XXn. 12th October 1833, 

XXIII. 3rd July 1885, 

XXIV. 4th August 1835, 

XXV. 16th to 22d Nov. 1837, 

XXVli \ ^^ *® ^^^^ ^^^' ^®^ 

XXVIII. 29th & 30th Nov. 1840, 



•• 



. . 



.... 



.... 



..•• 



• . 



. . 



and General Harris^ 

H. C. S. Macqueen,. . H. P. 

H. C. S. Castle Hunt- 1 ^ p^ 
ley, a • J 

H. C. S. Bridgewater, H. P. 

H. C. S. Chas. Grant, > „ p 
Lady MelvUle,&c.,s"**^" 
At Canton, .... H. P. 

At Manilla and the Pa- > 1^. n^.- ,, 
nama's first Storm, $ ^'* ««afield. 

Panama's secondStorm, Mr. Redfield. 

FortWiUiara, .... H. Piddington. 

At Canton and Macao, H. P. 

Moffatt, .... H. P. 

Brigs Virginia and Bee, H. P. 

H. C.S. LowtherCas-> u *> 
tie, ....j"-"^' 

Barque Troughton, .. IL P. 

H. M. S. Raleigh, .. Mr. Redfield. 

Ariel and Vansittart, H. Piddington. 

fCal. Thetis, London, \u p 
XThetis, & Golconda./"'*^' 

French Frigate Magi-\Tv p 
cience and St Paul, /"' *^' 

Hong Kong Fleet, .... H. P. 

Hong Kong Fleet, .. H. P. 



XXIX. 21st July 1841, 

XXX. 26tb July 1841, 

* A large proportion of the data for these tracks I owe to the attention of the Hon'ble 
the Court of Directors of the East India Company from their records, and several to tiM 
kindness of my friend Capt- C Biden, Master Atteod^t at Madras, who has been umW* 
fatigable for many years in providing me with materials. 
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Hie foregoing are tracks taken from the Chart to my Sixth Memoir^ 
** The Storms of the China Sea." (Journal At, 8oe, Beng, Vol. 
XL) Hie following are from my eeventeenth Memoir (Storms of the 
China and Loo-Choo Seat and Pacific Ocean) Journal A*. Soc, Beng. 

FoU xriii. 

d, November, 1816, .. Spanish Brig Vigilante, H. Piddington. 

9m 31et October to 2d No- Atiet Rohoman and-kr* p 

vember 1843, .. Shaw A II urn, ]tur, 

/• 3Ut October, 1843, •• American ship Unicorn \ti n 

Manila, ..../"• ^• 

g, 16th & 17th Nov. 1844, Ship Edmonstone, . . H. P. 

h. 10th and 11th OcU 1845, H. M. S. Espiegle Ship / „ p 

Ann and others, .. > 

i. 6th to 8th Oct. 1845, .. H. M. Steamer Driver, H. P. 

J. 28th & 29th June 1846, II. C. Steamer Pluto, H. P. 

k. 2lst &22d July 1846, .. Ship Hyderee, .. H. P. 

rMr.J. E. Elliott. 
4. 14th & 15th Sept« 1846, H. M. S. Agincourt,. . \ Master H. M. 3. 

(.Agincourt. 

m. 15th & 16th Sept. 1846, H. M. S. Ringdove, . . H. Piddington. 

fi. 24th to 26th Sept. 1846, Clipper Mischief, •••• H. P. 

o. Manila, October 1843, • .. .. H. P. 

p. Manila, October 1831, •• •• .. H. P. 

)• Manila, November 1845, .. •• •• H. P. 

r. Chusan, Sept 1843, .. •• •• Capt.Vyner,R.N. 

t. Loo Choo Sea, Caciqne, •• •• .. H. P. 

i. u Pacific Ocean and China Sea H. M. S. Str, Driver ^ u p 
Ships Ann, John o*Gaunt, ^c. Oct. 1845, 5 "' '^' 

«. Dan Juan, Straits of Formosa, Sept. 1846, . . H. P. 

9. Brig GiMfs, July 1847, .. .. H. P. 

w. H. M. Str. VuUure, Nov. 1847, . . . . H. P. 

r. Rob Roy and StoalUw, Nov. 1847, . . . . H. P. 

y. JR06 Roy, Manila, Nov. 1847, .. .. H. P. 

z. Eaturain, Coast of Luconia and Bashee Pas- i u j> 
sage, Nov. 1847, 5 ' 

i A.R.Elliot, R. N. 
aa. H. M. S. ChUders, Shanghai, July 1848, . . < Master H. M. S. 



CChilders. 



Piano Ocean. 



bb, Duki of Bneehugh and Flmt, July 1797, . • H. P. 

ee. Ditto ditto ditto ditto, .. H. P. 

ddm Ditto ditto ditto ditto, . . H. P. 

ee.ff. King William jr. Pacific Oce«n and China >u p 
Sea, July 1845, S "' "' 

68. The Java and Anamba Seas. — In the China Sen, I have 
found w> record of any Tyfoon (Cyclone) South of Lat. 9^ North, nor 
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from thence through the extensive tract which I have entitled the 
Anamha Sea» lying between Borneo and the Malay Peninsula, Bancii 
and Sumatra, to 3° South, where the Java Sea begins. In the Java 
Sea itself, during the N. W. monsoon, strong ffales are often experi- 
enced, but whether these are at any time rotatory we cannot yet say. 

A notice of the loss of the Brig Minerva, from Moulmam, bound to 
Hong Kong, in the Singapore Free Press of \hth Feb. 1849, states — 
That she sailed from Singapore on the 3d Nov. 1848, and on the 13th 
in Lat. 6° 49' N. ; Long. 111° 28' East.; she experienced a severe 
•' gale of wind" which lasted three days, the wind veering round the 
Compass, causing a tremendous sea, from which the vessel suffered so 
much that in endeavouring to make some place of shelter, she was lost 
on a reef in South Bay on Balambangan. From this statement we may 
suppose that this was a true Cyclone in the Anamha Sea« 

69. The Banda, Celebes, and Sooloo Seas. — One of these 
Seas has an open space of upwards of forty square degrees, though as 
just remarked (§ 66) a large space is by no means indispensable to the 
production of the most violent hurricane-Cyclones, and in reference to 
these and the Anamba Sea, and as we shall subsequently shew, for the 
Pacific Ocean at least, rotatory storms may occur close to the Equator ! 
We do not yet know of any true Cyclones occurring in them, though 
strong gales are certainly of more frequent occurrence, than from their 
vicinity to the equator and land-locked position would be supposed. The 
numerous volcanoes (§ 39 p. 21) with which the Moluccas abound, moj^ 
have some influence on the meteorological phsenomena. The following 
is from a Singapore paper — Sarangani Island is off the South end of 
Mindanao in 5<> 23^ North. 

The American whaling ship Oetavia, Capt. Pell, arrived here on the e?ening of the 
95th mst. to reSt, having on the 90th March last, while oflT Hummock or Sarangani 
Island, encountered a most severe hurricane, in which she lost all her masts, and receiv- 
ed extensive damage otherwise. They afterwards proceeded to Lerou Harbour in the 
Island of Salibabo or Lirog, one of the Talaut group of islands, where they made temporary 
repairs and afterwards proceeded to Monado, and from thenoe came on to Singapore.— 
Singaport Fret preu, July 97, 1S49. 

70. The Timor Sea. — ^This great, and yet imperfectlj known ex- 
tent of Ocean, extending from Java and the N. W. point of New Hol« 
land to Torres Straits, is subject to severe hurricanes, which are true 
Cyclones, revolving according to the law for those in the Southera 
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Hemisphere, and travelling from the E. N. E. to the W. S. W. or S. 
Westward ; at least those from the meridian of Timor to the westward 
appear to do so. East of this meridian we know only of one Cyclone 
which occurred at Port Essington, Lat. 11° 22' S. Long. 132o W E. 
in December 1839, in which H. M. S. Pelorus was driven on shore, and 
the new settlement nearly destroyed. It was of small extent though its 
violence was excessive, and the Barometer sunk to 28° 52^ Its track 
may have been from the East to the West, or not far from those points. 

On the Chart No. II. which comprises the tracks of this sea, will be 
noted a very remarkable one marked m m which is that of the Ameri- 
can ship Howqua dismasted in January 1848, in a Cyclone of terrific 
violence in which her Barometer fell 2.20 and she was near foundering. 
She first ran up with a S. Westerly gale till she had a shift to South 
which broached her to, and she shortly fell into the calm centre with the 
wind at S. East and East. She then had it N. Easterly and North, and 
unless there were two Cyclones» which may have been the case, we can 
only account for these shifts and lulls by a track, such as I have marked ; 
travelling up from the South and then curving away to the North West. 
The log of this vessel has not reached me, and this estimate is only from 
the newspaper and a private account. I have thus marked it both with 
a track and a wind circle of which the centre in 15° S. and 115° East 
is at the spot where the ship was dismasted* 

As this edition is going to press, I receive from Capt. S. Van Del- 
dm, commanding the Dutch Ship Roompot^ from Sourabay to Middle- 
burg in Dec. 1847, some valuable logs, among which is one of a Cyclone 
which he met with on quitting the straits of Bally, but fully aware of 
his danger Capt. Van Delden kept away to the North with the wind 
at W. b. S. (though homeward bound) to give the Cyclone sea-room 
and then cautiously followed in its wake to the S. W. b. S. on its 
Eastern edge, keeping the wind at about N. N. W. from the 13th to 
the 19th. Other ships which were not so scientifically managed, suf- 
fered in this Cyclone, of which the track is marked r. r. on the Chart, 
but from Capt. Van Deldlen's Log, only, as he has not been able to 
procure me the others. 

71. The Western Coast of Australia I have noticed at p. 43. Along 
the South Coast of Australia to Bass* Straits, though the usual Westerly 
winds and gales of the higher latitudes in both hemispheres prevail 
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during the greater part of the year, I hare no doabt that Cj« 
clones also often occur. The gatet are described as heginniiig at 
N. W. with a low Barometer,* and thick rainj weather, increasing 
at West and S. W. and gradually Teering and moderating to the 
South and even S. 8. £. with the barometer rising to abo?e 30 
inches. Sometimes also they return to West or more Northerljy with 
a fall in the barometer, but the gale is not then aver, thoogh it may 
diminish or die away for a day or two. Sometimes the windjiiee 
round suddenly from N. W. to S. W., and the rainy thick weather then 
continues a longer time. Thb account is a little abridged from Hors- 
bnrgh. Vol. I., p. 121,t and if the Northern half of the Horn Card £m 
the Southern Hemisphere be moved slowly from West to East cnrer a 
dot marked on a Chart, in about the parallel of 40® S., the usual trade 
of ships proceeding towards Bass' Straits, it will be seen at onoe how 
closely the first part of this description answers to the case of a Cydono 
overtaking and striking a ship with its N. Eastern quadrants* and tra- 
velling faster than the ship, or say on a parallel course. The centre ia 
nearest to her, when the wind is at West and therefore the gale atroog- 
est, and it leaves her with the Southerly winds as it proceeds ahead of 
her. The case of the renewal of the gale may be that of the abip'a 
overtaking it again, or of another vortex following dosely on the first, 
and the " flying round suddenly'' occurs, unquestionably, where the 
central portion of the Cyclone reaches the ship. The long duration of 
the storms is doubtless owing to ships usually scudding with them* 
being a fair wind. All this is however but " great probability/* and 
to make it a full certainty, we should have the logs of Whalers or other 
vessels in higher latitudes with Easterly gales at the same time. In 
the Chapter on which I speak of the Storm Wave and Storm Currents, 
the seaman will find a caution of importance to him when approaching 
Bass' Straits. 

We have no good records for the storms off the coasts of Vaa Die- 
men's Land, nor any for those to the North between Bass' Straits and 
Port Jackson. Within Bass' Straits I find in a review of the voyage of 
H. M. S. Beagle that Commander Stokes says : 

" The gales in Bass' Straits begin at N. N, W., and draw gradually 

• 29.6, or lower. 

t The original in by Flinders, but the reference has not been griven in Honburgti. 
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by W. to 8* W.y whea they lubside. If it backs it will continue, but 
the barometer will indicate its duration ; it is seldom fine with a pres- 
sure of 29.95 in. ; and always bad if it falls to 2970 in." This exactly 
represents the Northern half of a Cyclone travelling through the Strait 
from the Westward. The " backing" would be the case of a Cyclone 
passing up from the S. W. to the N. E. and lasting longer, either 
because its diameter was greater, or because its motion was slower, 
having been checked in its passage, over the N. W. part of Van Die- 
men's Land -, for the passage of a Cyclone over high land certainly 
checks, for a time, its rate of travelling. 

72. The Northern Pacific Ocean and Loo Choo Sea. — Dis- 
tinguishing by this last name the space of ocean included by the chain of 
islands, which extends from the N. £. point of Formosa to the Meac« 
sima Islands at the south extremity of the Japanese Groupe, and of 
which the Loo Choos are the centre i* off the South Coast of Japan we 
have one account of a Cyclone by Admiral Knunenstem in 1804,t 
which appears to have been travelling from the Southward due North, 
as deduced from the shift of wind which he experienced. It was in 
Lat. 31° to 32° North, that this Tyfoon was experienced, and in sight 
of the South Coast of Japan. 

At Shanghae in Lat. 31^ N. ; a severe Cyclone (Track aa on 
the Chart) was experienced in July 1848, of which I have given the 
records from A. R. Elliott, Esq. Master H. M. S. Chilelere, at 
Shanghae, and Commander Hay H. M. S. Columbine, in my Seven- 
teenth Memoir (Jour. As. Soc. of Bengal Vol. XVII). This Cyclone 
raised the waters of the great Tang Tse Kiang river 20 feet above 
low water mark against an ebb tide! At Chusan Lat. 36® N. in 
September 1843, a severe Cyclone was experienced, which undoubtedly 
came from the S. E. I*hey are said to be uncommon there. In Lat. 
27° N. Long. 122® E., in the Loo Choo Sea I have also a news- . 
paper record of a Cyclone experienced by the Ship Cacique, in Septem- 
ber 1843, (Track • on the Chart,) in which the shift, with a short calm, 
was from N. E. to S. W. shewing also a track from the S. Eastward to 
the N. Westward at that season of the year. Our track m also, within 
the Straits of Formosa, which is that of H. M. S. JUnffdove, in the 

• Called by the Chinese the Tung Hai or Eastera Sea. 
t Cbioeae Repontory, September 1839. 
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month of Sept. 1846, it from the S. Eastward, and it will not escape 
the reflecting seaman that here, as in the corresponding latitude in the 
West Indies, we have a wide extent of Ocean to the Eastward, on the 
limits of the trade winds, then a sort of harrier of Islands formed hj 
the Japan, Loo Choo, Tjpinsan and Formosa Archipelagos, and within 
these a confined sea of scTen or eight degrees in width, and eight to ten 
in length, hounded by the great Continent of Asia. When we collect 
more data, we shall he better able to pronounce if the effects of these 
similar circumstances are also similar ; at present we can only notice the 
probability and regret our want of materials.* Kotzebue in the Rurick'a 
▼oyage of discovery. Vol. II. p. 160 of the 8vo. edition, describes a storm 
of hurricane violence on the 13th April in Lat. 44° 30' N. Long. 181® 
to West but he gives no account of the veering of the wind. Again in 
the voyage of the Rurick, Vol. I. p. 264, after a smart gale in the neigh- 
bourhood of the St. Lawrence Islands he was informed by the Tchokuts- 
koi of St. Lawrence's Bay on the Asiatic Coast of Behring's Straits in 
65° 40^ North " that the time of violent storms was at hand and that the 
last had been only a faint vnnd. He gave us to understand that in a 
real storm no body was able to stand on their legs, but that they were 
obliged to lay themselves flat on the ground." This is exactly, as to 
violence, the description which a Carib of the West Indian islands might 
have given to Columbus, or which a Mauritius or Jamaica negro would 
give of their hurricanes in the present day. I have heard it often said 
in descriptions of hurricanes there, by persons of all classes, that fearful 
that the dwelling house might be blown down the family crept on the 
ground on all fours (Ij^'^S ^^^ down when the gusts were most furious) 
to reach the nearest negro hut or other low sheltered spot or a *' hurri* 
cane house" built of stone for such occasions. Are these Behring's 
Straits' storms analogous to those which arise in the interior of the conti- 
nent of North America (Track J on Chart No. I) and pass out to sea 
over Newfoundland ? and do the Asiatic storms arise in the plains of 
Eastern Siberia and travel out towards Behring's Straits ? When the 
Government of India in 1847, determined to send a mission to Western 
Tartary, which was expected to winter at Yarkund, I drew up a detailed 
set of instructions for observing the violent storms of the Tartarian 
steppes, to ascertain if they were circular or strait-lined winds, with 

* Chiaeie Reposilory, September 1890. 
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queries for the natives, but the expeditioa, unfortunatelj, did not proceed. 
We have eridence enough from Humboldt, Chappe, Ehrmann and, 
others of the Tiolence of the Siberian ffales but no detail of the veering 
of the wind that I have met with, or recollect. 

At the Bonin Islands, Lat. 2?' N. Long. 142^ East, tempests 
of hurricane violence are said to be frequent, and to come from the 
Eastward. 

In the space comprehended between the Philippines, the Bashee 
Islands, Formosa, and the Loo choo Groupe to the West and North, 
and the Bonin and Mariana Islands to the East and South, Tjfoons, 
(Cyclones) are excessively sudden, and certainly come from the East- 
ward. The ship Montreal, of Boston, from the Sandwich Islands to 
Hong Kong was overtaken November 7th, 1845, in Lat. 19° N. Long. 
146° East, by a severe Tornado-Cyclone which, by the log of another ship 
which kept way with her the whole time, and was during the Cyclone 
only from 30 to 65 miles distant from her, was of very small extent ; but 
it was so violent that Capt. laorett, of the Montreal, to whom I am 
indebted for this and several other communications, was on the point of 
cutting away her masts, when hove on her beam-ends by the shift of 
wind at the centre. The track of this Cyclone appears to have been 
about from S. E. to N. W. and the Montreal's Barometer fell, after fluc- 
tuating remarkably on the approach of the tempest, from 29.60 to 29.30 ; 
and what is very remarkable it rose to 29.40 just as she first reached the 
edge of the central space. On the Eastern Coast of the Philippines, 
severe gales are known to prevail, which become true Cyclones.* 

It will be seen on inspection of the chart, and its Table of References 
that I have beei\ able to trace, partly from documents now half a cen- 
tury old, but highly authentic, beuig the logs of the East India Com- 
pany's Fleet of 1797, of which the BuccUugh formed one, and in which 
H. M. S. Svoift foundered while convoying it,t a few tracks, which are 
again corroborated by that of the Cyclone experienced by H. M. S. 
Driver, in October 1845, (t.) If we follow these tracks with the eye to 

* The Native! of the Philippines, who like all nationi of Malay origin are grood 
fithermeo, aod dariog seamen after their own fashion, perfectly distinguish between the 
tyfoons or turning gales (Cyclones) and tlie strait-lined Monsoon gales. They call 
the firit Bagyo and the latter Sigua, 

t See Part III, for details of the lesson afforded us now by this dismal event. 

I 
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the shores of the great island of Luzon, with its extensive chains of lofty 
mountains, we shall easily conceive how in forcing their way over 
amongst these ohstades, as well as in passing through the Bashee 
Passage, many of the storms may he deflected from their course to the 
North West to one towards the West and«S. W. since there is no sort 
of doubt that curved tracks occur in the open ocean, in the China Sea, 
Bay of Bengal, Southern Indian Ocean and West Indies. 

Hence we may perhaps say for this tract, i. e. from 7° or 8^ to 
30^ North, and from the meridian of the Marianas to the Coast of 
China and the Philippines, that the tracks are generally from between 
the S. £. and N. £. to the N. W. and S. W., perhaps with some a Httle 
nearer to the meridians, according to the varying state of the Monsoons 
and Trades, and other causes of which we are as yet ignorant, but that 
towards and beyond the tropic of Capricorn, the seaman must be on his 
guard lest he should meet with a re-curving storm like track z on our 
Chart (See p. 49 for a brief notice of this) or like tracks w and^if 
they also continued their course to the N. Eastward. 

Amongst the Marianas and Carolinas storms appear to occur, and 
in some seasons frequently, but we have no authority except that of 
analogy, and what I have given above, to pronounce them Cyclones or 
to deduce their probable tracks. 

Of the great extent of Ocean in the Northern Pacific, from the 
Marianas and Carolinas to the Sandwich Islands and West Coast of 
North America, we have also but very little notice, and none from 
which we can deduce the natures of the storms, or their tracks if they 
are rotatory ; but from what will be presently said of the storms of the 
Southern Pacific, there seems no reason to doubt that as the same 
causes exist so the same effects are produced, and that Cyclones 
are found in the Eastern part of the Northern Pacific turning accord- 
ing to the law of their revolutions for the Northern Hemisphere (^) or 
against the hands of a watch, and usually travelling on tracks tending 
gradually to the Northward, until influenced by the West Coast of 
North America, for which I have been also unable to obtain any data. 

Kotzebue in the voyage of the Rurick says, that at the Radack Islands 
in 10° N. 170^' East, the winds are usually from the £. N. £. but that 
in the months of September and October it sometimes " blows from the 
S. W. and not seldom rises to a furious hurricane rooting up the cocoa 



Part II. W3.] Tracks ; Southern Pacific. 69 

and bread fruit trees, and desolating the islands on the western point of the 
groupe which he (the native informant) assured me were sometimes swal- 
lowed up by the waves : probably a storm wave like that which so recently 
swept OTer some of the Laccadives as will be subsequently described. 

73. In the tropical regions of the Southern Pacific 
from the Barrier Reefs of New Holland, through the numerous 
groupes of islands to the Low Archipelago, and perhaps even to near 
the Coast of S. America, and from the Equator to Lat. 25^ S. 
there is no doubt that true Cyclones occur, of as great violence at least 
as those in the Northern Pacific just alluded to ; but from the scattered 
accounts from single ships, or missionary residents on the various 
islands we cannot with confidence say any thing positive as to their 
tracks, though they appear to come from the Eastward amongst the 
islands, and sometimes to curve to the Southward. The following are a 
few notes. The seasons at which they prevail seem also to be the same 
as those of Mauritius and Bourbon. 

At Vitileva, in the Fejee Groupe,* in February 1841, a well defined 
Cyclone tolerably observed, seems to have moved to the Southward, 
and though it lasted four days was not felt at Tonga, 8 or 10 degrees 
to the S. E. of it. 

At Apia Harbour in the Samoan Groupe of the Navigator's Islands ; 
Lat. 14° S. on the 16th December 1840, a true Cyclone of great violence, 
with a fall of 4 inches of the mercury, (by a damaged barometer) was 
observed, moving from the North to the Southward, and four years 
previous, another, also well defined, moving from the N. £. to 
the S. Eastward, the change of wind being from S. E. to N, W. The 
space between the Samoan (Navigator's) Islands and Friendly Islands is 
said, expressly, to be subject to violent hurricanes, and that scarcely a 
year passes without some of the Friendly Islands sufifering from them. 
Their violence is such, that many of the American Whalers, have been 
made complete wrecks of by them — ^two were lost about 1842f at the 
Navigator's Islands. 

At the Kingsmill Groupe on the Equator I violent storms, which 
seem to be Tytoon-like are experienced. 

At Vavaoo in the Friendly Islands, Lat. 19* S. Long. 173' W. in 

* U. S. ExplorinflT Eipedition. Vol. iii. p. 321. 
t Year uncertaiu. 

I 2 
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1837> the American Whaler Independance, was driven on shore by 
" a hurricaney" and taken off by the shift of wind. 

The account of the storm at Raratonga, in the Harvey Islands, ia 
lO"" S. 160<> W., described by Mr. 'Williams, and quoted by Col. 
Reid, gives us unfortunately nothing farther than the certainty that 
Cyclones prevail there at times. 

Mr. Thorn says, p. 346,—" In December 1842, H. M. S. the 
Faporite, on her way from Tahiti to the Island of Mangeea, met with a 
storm of a rotatary kind, and so severe, that the vessel was hove to under 
a main topsail. Capt. SulliTan was warned of a hurricane before his 
departure, which shews that storms of this kind are familiar to the natives. 

At New Caledonia and at the Loyalty Islands between it and the 
New Hebrides, it would appear that hurricanes (by which term either 
Cyclones or the trade vnnds amounting to the force of a hurricane 
may be meant) are common and well known to the natives ; for in the 
Sydney Herald of 30th March 1848, is an account of the losses of the 
Sarah and Castlereagh in a hurricane at Lefoo one of the Loyalty groupe 
in Lat. 20^ 45' S. ; Long. 16/'' 45' East ; on the 12th and 13th Feby. 
1848, with notes of several other crafl, then trading at the New Caledonia 
groupe, which experienced the same storm. In the accounts of both 
vessels it is stated that, from the statements of the natives at New Cale- 
donia and Lefoo, such a terrific hurricane had not occurred " for the 
last eighteen years," and that the Barometer fell to 28.46,* the storm 
being felt off the South end of New Caledonia, and on the West Coast 
after it had passed Lefoo and therefore crossed the large island of 
New Caledonia. The only note of the direction of the wind is unfortunate- 
ly that of the hurricane at Lefoo which veered only from S. £. to 
£. S. £, so that this being from the quarter of the trade wind, we are 
not, on such a meagre notice, yet fairly entitled to consider this as a 
Cyclone, except from the fact of hurricanes being so well known there 
and the great fall of the Barometer. 

I*he sea to the Westward of New Caledonia (perhaps the whole 
extent of it to the Barrier Reefs ?) is certainly subject to Cyclones, and 
they moreover appear at times to pursue curved tracks, so that this may 
not improbably, hke the corresponding latitudes of the Indian Ocean 

* A fall of above an inch ; for the lowest average we can suppoee in thb Latitude roust 
be 29.75 at the most. 
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between Mauritius and the South end of Madagascar, be one of tlie 
usually curving tracts for the Cyclones of the Southern Pacific ? From 
a log of the Barque Rifleman sent me by Capt. Hammack, it appears 
that in running up to pass between the Western Coast of New Caledo« 
nia and the Bampton Shoals, she encountered on the 2nd March 1847, 
(the hurricane season also at the Mauritius,) a Cyclone in Lat. 21<» 22^ 
S. ; Long. 157^ lO' East. The wind veered with her from £. b. N. 
by S. £. and S. W. to West and N. N. W. in 3^ days, while she was 
hove to ; her Barometer falling from 29.40 to 28.80 ; and being then 
obliged to bear up from about Lat. 19° 30' S. to the S. £., to run 
round the South end of New Caledonia, for passing to the Eastward of 
that island, as she could not weather the shoals to the Northward ; she 
again fell in with the Northern quadrant of the Cyclone which left her . 
only in Lat. 24° S. and Long. 164° East. From apparently some 
error in copying, I am unable to say with perfect certainty that this was 
a curved track, as there is a remote possibility that there may have been 
two Cyclones, but I incline strongly to take it as an instance of a re- 
curving track in the Southern Pacific. Be this as it may, the seaman 
will now be upon his guard in this passage which is much frequented 
by vessels from Sydney to China and India, and being embarrassed 
with shoals and lee shores the Cyclone becomes here doubly formidable. 
74. At New Zealand there is no doubt that true Cyclones 
sometimes occur, and these of considerable violence. In the U. S. 
Exploring Expedition Vol. II. p. 381, is a very good account of one 
which occurred on the 29th February 1840, at the Bay of Islands ; 
said to have been the severest which the Missionaries had experienced 
there. It was felt at other stations, with all the veerings, calm centre, 
&c.» of a true tropical Cyclone, its course being to the S. Westward.* 

* It is nid to have passed between the Bay of Islands and the River Thames, which 
lie about S. S. £• | £. and N. N. W. | W. of each other, hence the track may have been 
either to the Northward or Southward of S. West. Its track to the S. Westward or per- 
haps S. S. W. after croisiog the Island, I am enabled perhapi to corroborate from a log 
in my possession, of the Ship Adtlaids, which vessel between the 1st and 2d March, about 
34 degrees due West of Cape Egmont, experienced a smart " gale" commencing at about 
£. b. S or £. S. £. and veering to S. b. £., reducing her to close reefs with a heavy cross 
sea, I'his roughly calculated gives 340 miles for 36 hours, or about ten miles per hour. 
Commodore V^llkmi suggesu that this New Zealand Cyclone may possibly have been 
the same as that which occurred at the Fee^ Groupe, which is very probable. 
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In July 1840, H. M. S. Buffalo was wrecked, on the 28th, in a heavj 
gale which lasted three days, at Mercury Bay, New Zealand. About 
that time also three American Whalers were wrecked at Port Lesche- 
nault, in one of the strongest hurricanes ever experienced by their 
commanders. 

75. In the Nautical Magazine for September 1847, are some 
remarks on New Zealand, by Commander C« 0« Hayes^ of H. M« 
Steamer Driver ^ and at p. 465, he says, speaking of Cook's Straits — 

" The gales always blow between South and East, and North and West. They blow 
with grreat violence from both these quarters, but from N. W. they generally come on 
gradually ; they shift suddenly from that quarter to the S. £. and blow with great 
violence, with exceeding heavy squalls. When these gales come on, it is advisable to 
seek an anchorage (of which there are plenty) without delay." 

This shift, which is of course the average one only, would indicate 
a track /rout the S. W. towards the N. £., or one exactly opposite to 
that described aboye. 

While this page is passing through the press, I receive from Capt. 
Enddne of H. M. S. Havannah the log of that vessel from the 3rd 
to 5th July, 1849, which while it shews again as before (page 35) the 
advantages which the scientific or even the attentive seaman may reap 
from the study of our science, gives us also the anomaly of a track to 
the N. E. in the Southern Pacific, between the parallels of 19^ and 
27° S. The Havannah was bound from New Zealand to Savage Island 
Lat. IS"" 58' S.; Long. 169'' bV East; and when standing to 
the Eastward as usual in Lat. 27° South at noon on the 3rd July, 
with Savage Island bearing N. 2P East, distant 530 miles, she fell in 
with a Cyclone (the Barometer falling from 29.78 to 29.58 in four 
hours) which Capt. Erskine judged to be travelling to the N. E. and 
forthwith altered his course to the N. b. E. to take advantage of the 
Westerly and W. N. Westerly winds, on its Northerly and N. Easterly 
quadrants for a run across the trade ; so as to make a direct course 
instead of an angular one as usual ; and in this he {>erfectly suc- 
ceeded as she carried the Cyclone to within sight of Savage Island at 
daylight on the 6th, and, with a few hours of calm, had the trade again 
on the 7th. This track fully confirms the inference above from Com- 
mander Hayes' note, and it warns us too that, in a sea so extensively 
studded with islands, variations fronTlhe naval laws are to be looked for. 
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76. Iq the great space Ijiog between Van Diemen's Land and Cape 
Horn, we have scarcely any observations, but in a capitally well kept log 
of the ship Lord Lyndoch, by the late Capt. Grlapperton^ formerly 
Master Attendant at Calcutta, I find that in the month of December 
1820, in Lat. 46® South, Long. 117*» West, a "gale" was experienced 
which veered from N. W. to S. W. in 14 hours, or about half a point an 
hour, in which time the ship, standing to the North 60^ East, made 
about 83 miles on that course. If this was a rotatory storm (and the 
Bar. fell from 29<' 70, to 29o 07) it passed her to the Southward, on 
a track a Httle to the Northward of West, and travelled at the rate of 
about 15 miles per hour. Judging from the fall and subsequent rise 
of the Barometer, as well as the veering of the wind, there seems no 
reason to question that it was so. 

77. In a newspaper article copied from the Sydney Herald, 1 
find the following extracts and notes, evidently written by some person 
who understood and was endeavouring to teach the science* but I 
regret that of a series of papers only a part of one has fallen into my 
hands. ** So completely does the law of rotation appear to be from 
left to right, in gales of vnnd off the coasts of Australia and on the 
neighbouring ocean, that it is scarcely possible to escape the obser- 
vation, in perusing the log books of any extended cruize. One 
further example, to show this, shall now be quoted. 

'< The whaler Merope, left Sydney 22nd March 1840, with wind at 
the South, steering for Lord Howe's Island. On 27th, she was in Lat. 
35 4^ S. Long., 158^ 35' £. The order of the wind's changes vras as 
follows : 23d, at S. E.-veering N. E.— 24th, N. N. E. and N. E.— 25th, 
increasing from N. E., N. N. E., E. N. E. with a tempest, — 26th, N. 
E. to N. with confused sea ; N. W. and drawing to W. — 27th, S. W. 
S. S. S. E., and back to S. The wind thus completed a revolution 
in five days, on a direct course, from left to right. 

*' Between Australia and America, a similar course is pursued by 
the winds to that which is followed between the Cape of Good 

* So far the first edition. I have since learned that the author of this and of numer- 
ous other meteorological notices in the Sydney papers is the Rev. W. B. Clarke, 
Su Leonard's Parsonage, Sydney, who has obliged roe by some of his papers. He is 
most streDttOQsly labouring in the good cause of science, in his endeavours to throw light 
on the Meteorology of that roost interesting quartvr of the globe. 
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Hope and Cape Leuwin, and more than one instance has come 
before us, of vessels having been driven dU round the compass be/ore 
ike wind daring a gale, not far from Cape Horn. 

*' The following examples from Captain Stokes' Journal (given in 
Vol. II I. y of the Beagle^ s Voyage) shews the general character of the 
gales on the West coast of America. About the Lat. of 50^ 8. on 
5th April 1828, a gale came on from N. off Cape IVes Puntas, blow- 
ing on 6th, 7th, and 8th, from North, N. W. and S. W. with squalls, 
thick weather and rain. It abated on 9th, veered to the Southward* 
and then to S. £., when it ceased. This was /rom left to right, 

** On the 10th April, another gale came on from N. W., which as 
suddenly subsided in the western quarter. This, Captain Stokes says, 
' was singular, for those we have experienced generally commenced at 
North, thence drew round to the Westward, from which point to S. W. 
they blew with the greatest fury, and hauling to the Southward, usu- 
ally abated to the Eastward of South,' (p. 192.) These gales there- 
fore rotate yrow left to right.'* 

78. It would seem that, as to violence at least, hurricanes are felt 
as far South as Patagonia, where (Nautical Magazine for May 1846), 
*'a severe S. S. £. hurricane*' is said to have " swept the coast" from 
the Bay of Camaras to the island of Desejada, occasioning the loss of 
twelve English and American vessels. We do not know if it was rota- 
tory, or what was its track. 

79. In the Voyage of Don Juan de UUoa in 1743, speaking of 
the weather on the Coast of South America,* we find some account of 
storms which resemble rotatory ones, and the latter part is in fact a 
description of one. I have abridged the extract a little, in parts un- 
essential to our present subject. 

" Tempestuous weather is equally common in the latitudes of 20^ and 23^ in the South 
Sea as in the Oceans of Europe. Alongr the coasu and adjacent seas, the winter begins 
in the month of June and lasts till October or November, its greatest violence being past 
in August or September. Storms which arise with great rapidity are very frequent dur- 
ing the whole winter ; Northerly winds are very prevailable, and often of extreme vio- 
lence, raising a tremendous sea. It often happens that these violent North winds, without 
the least sign of an approaching change, shift round instantly to the West, which change 

* I am quoting from a written extract from the English translation, in which the page 
and volume are not marked. 
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is called the troMfie* but continue to blow with the Mine force. Sometiroet indeed this 
sudden change is indicated by the horizon clearingr up a little in that quarter : but in seven 
or eight minutes after the appearance of this small gleam of light a second storm comes 
on ; so that when a ship is labouring against the violence of a storm from the N. the greatest 
care must be taken, on the least appearance to prepare for the travetia ; indeed its rapidity 
is often such as not to allow time sufficient for making the necessary preparations, and 
the danger is sufficiently violent if the ship has her sails set, oris lying to. 

" In the month of April 1743, in the latitude of 40®, I hud the misfortune of ezp^ 
riencing the fury of a storm at N. which lasted in its full violence from the 29th March 
till the 4th of April. Twice the wind shifted to the travnia, and veering round to the 
Southward, returned hi a few hours to the North. 'J'he 6rst time it shifted to the 
West, the ship by the vortices formed in the tea by this sudden opposition to the course 
of its waves, was so covered with water from head to stern, that the officers concluded 
she had foundered, but fortunately we bad our larboard tacks on board, and by a 
•mall motion of the helm, the ship followed the change of the wind, and brought to 
without receiving any damage ; whereas we should otherwise, in all probability, have 
been lost. Another mrcumstance in our favour was, that the wind was some points 
to the westward of N. for though these winds are here called Nortel (Northers) they 
are generally between the North and N. W. and during their season, veering in some 
squalls to the North in others to the N. W. ; sudden calms also intervene, but if these 
happen before the wind have paised the tratmia, it returns in about half, or at least an 
hour with redoubled fury. These dangerous variations are however indicated by the 
thickness of the atmosphere, and the dense clouds in the horizon. The duration of 
these storms is far from being 6zed or regular ; though I well know some piloti here 
will have it that the North wind blows twenty-four hours, and then passes the 
traveiia ; that it continues there with eqaal violence three or four hours, accompanied 
with showers, which abate its first violence ; and that it then veers round till it comes to 
the S. W., when fair weather succeeds. I own indeed that I have in several voyages 
found this to be true ; but at other times I experienced that the successive changes of 
the wind are very differentt The storm at North 1 before mentioned, began March 
the 29th, at one in the afternoon, and lasted till the 31st at ten at night, whioh made 
67 hours ; then the wind shifted to the travtiia, where it continued till the first of April 
without any abatement, that is, during the space of twenty-two hours. From the 
West the wind veered round to the W. S. W. and S. W., still blowing with its former 
violence. Hence a short calm succeeded ; after which, it a second time shifted to the 
North, where it continued blowing with iti former fury fifteen or twenty hours ; thea 
came on a second travetia ; and soon after its violence abated, and the next night 
shifted from S. W. to S. £• Thus the whole continuance of the storm was four natural 
days and nine hours ; and I have since met with others of the same violence and 
duration, as I shall mention in their proper place. What 1 would infer from my own 
experience, confirmed by the information of several pilots, is, that the duration of these 
storms is proportional to the latitudes; being between twenty and thirty degrees, 

* A Spanish word meaning Oblique or transverse, used also for a side or contrary 
wind. The change we see it one of eight points as here described, 
, t W hen in a different part of tlie storm circle. 
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mitlier lo violent nor latUng ^ betireen thirty and thirty-six, and still increuiog in 
proportion as the latitude is greater. 

" These winds have likewise no regular or settled period, the interval betwixt them 
being sometimes not above eight days ; at others much longer ; nor do they alwmys 
blow with the same violence ; but are most uncertain in the winter, rising saddenJy 
when least expected, though not always blowing with the same force. 

" In this sea a change of the wind from N. to N. £. is a sure sign of stormy weather, for 
the wind ia never fixed in the N. £. nor does it ever change from thence to ibe E. its 
constant variation being to the W. or S. W. contrary io tekai i$ fsen tn Uu N&rthtm 
h§mispher$. Indeed in both the change of the wind usually corresponds witb the course 
of the sun, and hence it is, that as in one hemisphere it changes from £. to S. and 
thence to the W. conformable to the course of the luminary, so in the other it ebanget, 
for the same reason, from the £. to N. and afterwards to the West 

" It is observed, that within thirty or forty leagues of the Coast of Chili, while out 
part ia agitated with storms at N., the S. winds freshen in another. Thia, bow«ver 
singular it may appear, is no more than what was experienced by the three ships 
Esperanxa, Belen, and Rosa, which being at the mouth of the Bay of Conception, the 
latter took her leave of them, and bore away with a fresh gale at S. to Valparaiso whilst 
the others who steered for the islands of Juan Fernandes, were overtaken in their 
passage by a storm at N." 

The foregoing extract is long^ but it is the best authority I have 
for the tracks. The change from due North to due West, with or 
without an interval of calm, would indicate a storm coming in from 
the Pacific and from the N. Westward, supposing always the law of 
rotation to be the same here as it has been shown to be in other 
parts of the Southern hemisphere. Don J. de Ulloa's own account 
in the next paragraph, describes accurately enough, either two Cyclones 
following close upon each other, or a vessel drifted round and round 
the same vortex, and in the absence of any more detailed account it is 
impossible to say which it was. The changes are evidently those of 
a Cyclone of very slow progression, coming in from the N. Westward, 
And this is farther confirmed by the accoimt of the three ships in the 
last paragraph. We may therefore venture to say for the present that 
the storm tracks between 40^ S. and 20^ S. between the meridian of 
Juan Fernandez and the coast of South America, appear to be from 
the Westward (and probably from the North Westward) towards the 
Coasts. See p. 43 for what is said there of the tracks on the West 
Coast of Australia. 

80. From 20<* South to the Equator and thence to the Gulf of 
California, our information is still very deficient. Mr. Redfield and 
Colonel Reid incline to think that the storms on the coasts of Nicaraguaj 
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Goatimala and Mexico are connected with those of the Gulf of Mexico, 
or perhaps originate there. In a recent memoir,* Mr. Redfield says : 

" Aocofdiog to Humboldt, both the £«ttero mod Pacific ootits of Mexico ere ren- 
dered ioaoceanble for leverml months by levere tempests, the Norths prevtiliiig in the 
Gulf of Mexico, while the nafigatiou of the western (Pacific) coasts is very dangerous 
in July and August, when terrible hurricanes blow from the S. W. At that time, and 
even in September and October, the ports of San Bias and Acapulco are of very 
difficult access. Even m the fine season, from October to May, this coast is visited 
by impetuous winds from N. £. and N. N. £., known by the names of Papagalios and 
Tehuantepec. 

" It appears in like manner that the coast of Nicaragua and Guatimala in the 
Pacific, is visited by violent Southwest gales in the months of August and September, 
known by the name of Tapayaguas, which are accompanied with thunder and excessive 
rains ; while the Tshttantspse and PapagaUm exert their violence during a clear sky. 

" This seems to show that the so-called Papagalios, Tehuantepec, and Norther of 
Vera Crux, severally, are but the clear weather side of a revolving gale, like the 
North-wester of the coast of the United States; each in its turn being but part of a 
great vortical storm, which in certain other portions of its area, or route, often exhibits 
an abundance of rain. 

*' Humboldt sugrgested that these Northerly winds may blow from the Atlantic and 
Gulf of Mexico to the Pacific, and that the Tehuantepec and Papagalios, may be 
merely the effect, or rather the continuation, of the North wind of the Mexican Gulf 
and the Brizottes of Sts. Martha. But the vortical character and determinate progres- 
sion of violent gales was then unknown, an J I cannot doubt that the Northers which 
visit the Pacific coast and the Gulf of Tehuantepec precede, in point of time, the same 
storms in the Gulf of Mexico, and are identical with them, having, commonly in this 
region, a Northerly progression." 

Col. Read says^ 

"It is possible that the Spaniards may apply the term Nortes, or NortheA, to 
more than one phenomenon ; but the violent North winds in the neighbourhood of 
Vera Cruz, are frequently no other than the left hand side of rotatory storms, in their 
Northerly progress across the Gulf of Mexico."t In thi« remark I fully concur. 

In Chap. IX. of a work entitled *' two years before the Mast'' by 
R. H. Dana, Junior, which is not a very authentic authority to quote it 
is true, were it not that the author has deservedly a high reputation 
for the fidelity of his descriptions, which every seaman will recognise 
and admire, it is said, in a description of a S. Easter, obligmg his 
vessel to put to sea from Santa Barbara (Lat. about 24^ N. ?) on the 
coast of California, that they seldom last above two days and are often 
over in twelve hours. In the one described they put to sea and lay too 

* American Journal of Sdenoe and Arts, March 1846. New Series, No. 1 , p. 164. 
t Second edition of " Attempt to dtvelop the Law of Storms,** &c. London, 1841 • 
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in the 8. Easter* till the calm came, and the gale came on again from 
the N. W. This would indicate a track in towards the shore from the 
8. W. to the N. East, hut the N. W. part (or 8. W. quadrant of the 
storm) seems to have been of very short duration, as we so often find it 
in all parts of the world. 

81. Of the tracks of storms, and even if any are rotatoiy in the 
European 8eas, we have but little information, and in truth this may 
remind some to be thankful for what is already collected in distant 
oceans, when they see how little is yet accomplished at their own doors. 
Beginning then with the Mediterranean; it would appear from the 
account published by Mr. Thom^ p. 262, that tornados or tornado- 
storms are certainly experienced there. The N. Westerly gales in the 
Gulf of Lyons, those which are at some seasons of the year common in 
the .£gean, and especially those of the Black 8ea, may all be either 
rotatory or straight-lined winds'*', or those which appear to be straight- 
lined, may in reality be parts of great circles or Cyclones. Nelson, 
whose wonderful blockade of Toulon with an inferior force, and a 
fleet not over well supplied, is justly accounted a master- piece of 
seamanship, and is still inexplicable to our neighbours the French ; says, 
(Dispatches and Letters, Vol. VI. p. 156,) when writing to the Duke of 
Clarence from off Toulon and speaking of these gales. 

** I have always made it a rule never to contend with these erales ; and either to run 
to the Southward to e^ape their violence, or furl all the satU and make the sUipa as easy 
at poeoble. " 

This would lead us to suppose that those in which he had found it 
advantageous to run to the Southward, might be Cyclones of which the 
N. West gales were the 8. Westerly quadrants, and a short run took the 
fleet out of the violent part of them and gave it variable or Southerly 
winds afterwards to get quickly back to the cruising ground ; and that 
those in which he had to heave too under bare poles were the westerly 
gales of the Atlantic. He had, no doubt his " Barometer of Signs," 

^ And aa not very remote we may add to these the Caspian, which from the daya 
of Horace has been noted for its sudden and violent tempests. In Dr. fi. D. Clarka's 
Travels, Vol. II. of the octavo edition, is an account of a violent storm which he 
experienced in the Venetisn Bng Moderato, at the mouth of the Straits of Marmara, 
(Consuntinople.) which appears to have been a violent little Tornado storm moving 
up to the E. b N. or E. N. E. with some peculiar appearanoes of " whirling clouds," of 
which it is to be regretted we have not more details. 
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a term which I shall explain when speaking of the signs of approach- 
ing CjcloneSy as well as his Mercurial one> and we shall subse- 
quently own that he made excellent use of both. In the Miscellanea, 
Part V» will be found some grounds for supposing that this gale of 
January 1805, alluded to particularly in the Barometrical Section, in 
which Yilleneave escaped from Toulon (while Nelson was watering at 
the Maddalena Islands) but had to put back with most of his fleet dis- 
abled, was a Cyclone travelling from about Genoa to the W. S. W. or 
8.W. 

In the Nautical Standard for the 20th January 1849, is an account 
of a serere gale at Malta, in which several vessels were seriously dam- 
aged and one lost ; and this was in the safe creeks of the harbour of 
La Valette. It is stated that, 

" On the 26th December 1848 the wind was squally from the S. W. with rain* bat no- 
thing mdicateU the coming storm. The violence of the wind caufed many vessels to Uke 
shelter in port, and thinking the same wind would hold they anchored some in Port Ca- 
leara and some in Bighi Bay. At 2 a. m. on the 27ih the wind suddenly chopped round 
to N: N. £. and blew so violently that the vessels thus anchored had not time to secure 
tliemselves irom disasters." 

The vessels putting back, and disasters of various kinds are then no- 
ticed, and it is vemarked that on the evening of the 27th the sea calmed a 
little, but on the morning of the 28th it b^an to blow again with greater 
violence, so that the vessels most exposed to the violence of the sea were 
all abandoned by their crews until the gale subsided, and all more 
or less Buffered damage. The English and French steamers in the ports 
kept their steam up constantly for two days. To judge from this imper- 
fect account we may suppose that the *' gale*' was possibly, and probably^ 
a Cyclone, and if we take the shiflb to have been from W. 8. W. to N. 
b. E. the mean between two accounts,* this will give with 1^ point of 
Westerly variation a track from the N. W. b. W. to the S. E. b. E. 
The ''gale,'' as it is termed, did hot finally subside there till the night 
of the 2dth ; I have marked this as a track (a) upon Chart No. I. 
This storm may have been the same which five days afterwards reached 
Constantinople, and its slow progress and curving we may suppose owing 
to the intervening landf The following is from Bell's Messenger of 
27th January 1849. 

* Tha Malta Tmietsaya, the wind was blowing itoady from Weat and W. S. W. and 
shifted to North and N. b. £. 
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DisTRucnvB HuRRiCAMB AT CoNaTAiiTiicoPLi.~lD « letter dtted Comtmntinople, 
Jtn. 7th, we find the foUowiDgr :— " On the 3rd of thii month we had here one of thoie 
dreedfttl horricaQes which ere only to be foond in the anneli of the West Indies. At 
half-pest ten at night a heavy shower of rain fell, which was r^ndly snooeeded by « snow 
storm ; at about midnight it blew a thorough hurricane, which lasted till day-break. Never 
in the memory of man had such a storm burst over Constantinople. Trees were unrooted, 
houses unroofed, chimneys hurled to the ground. Severml minarets have lost their kul- 
lafs, or extinguishers, and the steeple of the Galata Tower was blown dear off. llie 
old bridge was broken to pieces, and, floating about the port, caused considerable 
damage to the shipping. The loases have been calculated at upwards of 10,000,000 of 
piastres. Among other losses an English brig, name unknown, was lost at the month of 
the Black Sea." 

On the Coast of Syria from Acre to Beirout, and in the Eastern parts 
of the Mediterranean, the British Fleet on service in that quarter, ex- 
perienced in Decemher 1840, a most severe gale, of which in the first 
edition of this work, I could give only an imperfect notice from the 
Nautical Magazine. Col. Raid in his new work p. 279, has given the 
result of the examination of the logs of the fleet, and printed in detail 
those of H. M. S. Vanguard^ Rodney^ Bellerophon and Magieienne^ and 
on his Chart has laid down the track (Track U on Chart No. I) as 
one from about W.^ S. to the East^ N. and there is no doubt that it 
was a true Cyclone. 

82. For the British Channel, the Chops of the Channel, the British 
Islands and the neighbouring seas, our information is as yet very im- 
perfect'*' a few Cyclones only having as yet been investigated by Mr. 
Millie^ Col. Reid and others. I have marked most of these apprwci- 
mately on the Chart in addition to the two ( and V and W) which 
were already set down by Col. Reid as follows : — 

V and IXr 26th and 28th Nov., 1899. 

3L 11th Oct.y •••• •••• *..• ...• •..• 1838* 

Y28thOct 1838. 

S 7th Jan. ^, 1839. 

* And until the Science is made, as it assuredly ought to be made, as much a matter 
of National research as the Trignometrical Survey or other establishment of the kind, it 
is to be feared it will for a long time remain so. If we were even to suppose a sailor of 
independent fortune, and with all the required talents, devoting himself to the research, 
he would still want the influence to persuade, and oftener the power to dtmnnd reports 
and returns ; and would in all probability, when writing from London to Oporto, Arch- 
angel, Aleppo or South America for data of great importance, find that his requests 
were useless, unless he had an agent on the spot I 
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From a consideratioQ of these it will appear that the tracks may lie 
hetween those from the 8. West to the N. East, and from the N. West to 
the S. East, the Cyclones heing of various sizes and strength from gales 
to downright hurricanes. 

83.. Tbe average rates at which Cydonea trarel on dif- 
ferent tracks is also an essential part of the seaman's knowledge, 
to enahle him to form the best judgment of how he may avoid or 
profit by a Cyclone. These rates vary greatly, not only in various 
parts of the world, bat even in the same localities, and at the same 
season ; nor does the size of a Cyclone afford any rule whereby to 
estimate its rate of travelling, as both large and small ones are known 
to move with great rapidity, or at moderate or slow rates, without, 
apparently, any sort of law.^ It has been conjectured that the vortex 
below was carried forward by currents of wind above, as we see 
waterspouts move with the clouds from which they proceed ; but it is 
objected to this, that the upper strata of clouds are often seen, through 
breaks in the storm, to move across or against the track of the Cyclone* 
We are thus as yet as entirely in the dark as to what causes their 
progressive motion, as we really are as to what gives them their violent 
gyrations ; and we are still more so, if we consider that like sand-storms 
or dust whirlwinds, some of them appear to remain comparatively 
stationary for hours, or a day or more (see p. 37) moving at a rate 
of 1-5 or 2 miles an hour, and then to start off, as it were, on a 
track upon which their size and velocity gradually increase 1 We find 
them also usually much diminished in their velocity when they pasa 
over land, especially if it be high, and it would appear too that storms 
sometimes decrease in size and in rate of travelling, but augment 
fearfully, in so domg, their violence,^ and this when passing over the 
open ocean. 

It is then quite impossible to say to what their progression is 

* Which itself has a track against the prevailiogr winds, as in the Atlantic harricanes 
moving to the N, £• agamtt the Trade ; or oblique to them, as the bamcanet of the 
Sontbern Indian Ocean, moving to the W. S. W. aerou tbe S. E. Trade, and those 
which occur in both monsoons in the Bay of Bengal and in the China Sea also moving 
obliquely, or at right anglea to it. 

t A well marked case of this occurred in tbe Bay of Bengal in Nov. 1839, when 
Coringa waa devastated by a furious Cyclone, which was traced from the Andaman 
Islands across the Bay. Jour* As* Soc« of Beng. vol. ii. p. 438. 
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owingy but the seaman will not fail» I trast, to recollect that all his 
observations may be useful to those who are ready to turn them 
to the best account, if he will but register and communicate them ; 
and that what may appear to him at the time a very insignificant 
occurrence may, by chance, aid greatly in working out some mysterious 
branch of the research. In giving the rates, then, at which Cyclones 
travel, as far as yet known, I shall foUow the order in which 
I have described their tracks, passing over localities, in which we have 
no good data for their rates of travelling. 

84. In the West Indian and North American Cyclones the highest 
r^te given by Mr. Redfield is 43 miles per hour,* and the lowest 
9-5 miles. The mean rate is thus 26 miles, which last or perhaps 
from 16 to 20 miles per hour, should always be taken as the lowest 
rate at which a storm in this part of the world may be moving. The 
Atlantic Cyclone noted at p. 30 appears to have travelled at about 1 1.4 
miles per hour. 

85. In the Southern Indian Ocean Mr. Thorn considers that the 
rates of travelling may be from 9^ and lO' to little more than two miles 
per hour, and that the diminished rate occurs about where he supposes 
the storms to terminate near the Southern tropic, and on the meridians 
between Madagascar and the Mauritius. Col. Reid has laid down 
from 7 to 12^ miles per day, in his Chart of the Cyclone of 1809, No. - 
yill.f My own researches certainly prove, that about the part I have 
called the ''Storm tract," (see p. 41) the Cyclones are of very slow 
progression, being from 2} to 1^ miles per hour only, aud upon a sin- 
gularly curved track. I shall advert in the following section more 
fully to these nearly stationary storms. 

86. In the Mosambique Channel the rate of the Boyne*9 Cyclone 
in 1838, is laid down as about 10 miles per hour, though from the log 
of a single ship all these calculations are very uncertain. 

87. In the Arabian Sea, from the scanty data we have, we may 
estimate from 4 to 1 6 miles per hour, as the rate of progression. Our 
information here, however, is yet very deficient. 

88. In the Bay of Bengal, my researches, both published and un- 

• The Cubt Hurricane of Oct 1844. 

t Deduced, however, from imperfect data, the fleet being much together, to that the 
eitent of the storm cirelet it partly conjectured. 
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published, enable me to say that the Cyclones travel at rates of from 
little more than 2 to 39 miles per hour, but this last, very high rate 
has occurred only in one instance, and from 3 to 15 miles may be taken 
as the usual rates. 

The low rate of *' little more than two miles an hour" (53 miles in 
24 hours) is that of the tremendous Cyclone, and inundation of Buri- 
sal and Backergunge at the mouth of the Burrampooter and Ganges, in 
June 1822 ; in which upwards of 50,000 souls and vast property in 
houses, cattle, &c. perished. I have investigated this Cyclone, and its 
track is that marked /on Chart III. 

The great rise of the waters was probably owing in part to its long 
action over one point, and in part to its being thcnre a S. £. storm all 
day at Burisal, which is exactly the wind required to dam up the 
stream of the great estuary of the Burrampooter and Ganges. 

89. In the Andaman Sea, where as before noted Cyclones of terri- 
fic violence do occur, the one which has been traced travelled at the 
rate of about four miles an hour only. 

90. Off the Coast of Ceylon the small tornado-like storms (true 
Cyclones) of excessive violence, alluded to at p. 46, travel perhaps at 
from five to ten miles an hour or more. 

91. In the China Sea, from the result of all my investigations, we 
may safely set down the rate of progression , at from seven to 24 miles 
per hour. 

92. The scattered notices and single logs which we have for the 
Pacific Ocean, though they enable us to announce with certainty that 
the storms there are often Cyclones and of great violence, yet do not 
enable us to give any rate for their progression. The seaman however, 
who is threatened with one will do well never to allow less than ten or 
twelve miles an hour, and always to risk as little as possible upon the 
chance of the Cyclone's not overtaking him.'*' 

93. Stationary Cyclones, As previously remarked in this 
chapter, there is no doubt that some Cyclones are so slow in their pro- 
gress that they may be almost considered as Stationary. Every seaman 
has remarked of waterspouts, that they often appear stationary for a 

* Scuddioff parallel to a Cyclone may be, and behind it h safe enough, but to attempt 
to scud " in front" of one is often highly dangerous, on these very accounts ; namely, 
because it is impossible to say what is its rate of travelling and its size. 
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time and then nioTe forward ; and in tropical countries the same 
certainly occura with the dust whirlwinds so common there, and with 
the sand-storms of the desert, according to Bruce* s picturesque account. 
The same on a larger scale appears certainly to take place at the com* 
mencement of some Cyclones in the Indian Seas. And it is not im* 
possible that it may sometimes also occur toward their close. Those 
of which we have any distinct notice are the Albion's Cyclone of 1808, 
which, says Col. Reid^ '* seems more to have resembled the com- 
mencement of a whirlwind floating with an irregular motion, as water' 
spouts do in calm weather." This was in the Storm tract, as I hare 
called it, between 5<> and 15<> S. and 75<> and 90^ East; and in the 
Cyclone of November and December 1843, from Lat. 5^ to 12® S. and 
between 82® and 90® East, investigated by me'*' from the logs of several 
ships, the actual rates of progression were found to be 60, 32, 135, 47, 
and 57 f miles in each twenty-four hours, for five days, during the whole 
of which it was raging most severely ; and the number of the logs and 
position of the ships enable us to speak of this instance with much 
confidence. 

94. In the Burisal and Backergunge Cyclone ; Track / on Chart 
No. III. to which I have just alluded, it appears that although it moved, 
as I have stated about 53 miles in the twenty-four hours, yet I have 
reason to beHeve that for at least twelve of these hours it was really 
stationary, or nearly so, over the town of Burisal. In giving these 
average rates of motion, we can only state what is shown from one noon 

. to another, and in this case the 53 miles probably were accomplished 
mostly in the last 12 hours of the day. 

95. Of the Cyclone of September 1838, at the Bahamas, and along 
the coast of America, in which H. M. S. Thunder and Lark, were in great 
peril ; as noted by Colonel Reid^ p. 433, and in the Nautical Magazine 
for 1839. Colonel Raid is of opinion that, over the Bahamas, and 
for a time at least, this was a hurricane resembling that of the Albion 
in 1809, and floating about in no fixed course. He remarks also that 
this occurred about the recurving point of the West India Cyclones. 

96. In Pnrchas' Pilgrims, Vol. IV., Book VIII., Cap. 14, p. 
1679, is an account of the Azores, taken from Linschoteny which 
after relating the gallant feat of Admiral Sir Richard Greenfield 

* Eleventh Memoir, Joar. As. Soc Bengr. Vol. XIV. 
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in the Revenge, in engaging the whole Spanish fleet, in September 
1591, goes on to give account of a dreadful Cyclone following it, in 
which upwards of 100 of the Spanish fleet, of 140 sail, were lost at 
Tercera; and it is remarkable that this must either have been a 
stationary Cyclone, or two Cyclones at least, following so close upon 
each other, as to admit of no intermittence in the bad weather ; for 
the writer says — 

" This Storme continued not onely a day or two with one winde but seven or eight 
days continually, tht winde turninge round about in all plac$$ of the eompasse at the 
Uast twice or thriee during that time* and all alike with a continual 1 storme and 
tempest most terrible to behold, even to vs that were on shore, much more then to 
such as were at sea." 

97. Tlie Sixes of Cyclones, We may suppose that there 
might be a complete chain, as to size, of Cyclones ; from the water- 
spout, which becomes a whirlwind when it reaches the land, through 
the Tornado of a few tens or hundreds of yards in diameter, up to the 
great hurricanes of the Atlantic or Indian Ocean ; and so far it is cer- 
tain that we cannot on the one hand say how small true Cyclones 
may be, as we have traced them to probably less than 100 miles in 
diameterf and possibly as small as 50^ in the Indian seas. On the 
other hand, when we come to the smaller. Tornado-like, Cyclones below 
say, fifty miles in diameter, there is no good evidence, as yet, for their 
revolving invariably in the same direction when occurring in the same 
hemispheres, as the larger storms ; and thus we cannot distinctly aflirm 
that the very small Cyclones are subjected to the same laws, or arise 
from the same causes. This is one of those questions which require 
frequent and extensive observation to settle. For the sailor, however, it 
may suffice to say that Cyclones revolving according to the usual law, 
may be looked for of all sizes from 50 to 500 or even a thousand miles 
in diameter ; the very large and very small ones being comparatively 
rare, and the small ones often sudden and severe. There is no doubt 
also that at times they both dilate and contract in their progress. We 
cannot certainly say if, when they became larger, they became more or 

* Italics are mine. 

t See Fourteenth Memoir, Journal Asiatic Soc. Bensr* Vol. XIV. 
X Cyclone of the Caghmere Merchant, Nov. 1839, Second Memoir, Jour. As. Soc. 
Beng. Vol. IX. 

L 2 
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less seyere, but I am inclined to think that when they contract they 
sometimes augment fearfully their violence^ approaching apparently the 
concentrated power of the Tornado or the Whirlwind. The following 
are instances of Cyclones dilating and contracting, and of their usual 
sizes in known localities. 

98. In the West Indies the researches of Mr. Redfield and Col. 
Reid seem to show that though while approaching to, or within the 
islands, they are sometimes as small as 1 00 or 1 50 miles in diameter ; they 
may, and it would seem most frequently do, after reaching the Atlantic 
Ocean, dilate considerably, and there often attain to 600 or even 1000 
mOes in diameter, the wind blowing an excessively severe gale over all 
this area, and towards its centre becoming of true hurricane violence, 
and the whole vortex, so whirling, travels over thousands of miles of 
track. I have inserted on the Atlantic chart, from Col. Reid's new 
work, his two large dotted circles, one on the American and the other on 
the European shores of the Atlantic, shewing the vast extent to which the 
winter Cyclones sometimes extend, the American one being a Cyclone 
of December 1839, traced by Mr. Redfield^ the other one of Novem- 
ber 1838, investigated by Mr. BSilne^ of Milne Graden in the Trans. 
R. S. Edinburgh, for 1839. It will be seen that the outer limits of 
these Cyclones extend to 20<* of radius from the centre, and the limits 
of the true Cyclone circle to 12° or from 1400 to 1500 miles of diame- 
ter. 

99. In the Southern Indian Ocean, Mr. Thorn thinks that *' hur- 
ricanes when first discovered are from 400 to 600 miles in diameter.'' 
My own researches shew that they may be as small as 150, and the 
researches of Col. Reid and myself both carry them as far as to 600 
miles in diameter. 

100. In the Arabian sea our researches as yet do not warrant our 
supposing that Cyclones exceed 240 miles in diameter, and indeed are 
perhaps often below that size. 

101. In the Bay of Bengal, the usual size of the Cyclones is from 
300 to 350 miles, but it would appear that they sometimes much ex- 
ceed that extent for, so far as can be deduced from the imperfect news- 
paper accounts of the day, the Cyclone marked 9 on our Chart No. 
III. being the Coromandel and Malabar Coast storm of May 1820, 
appears to have extended from abont 8° to 18<' North if (which we can- 
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not now ascertain) it was not a double storm at one period of its pro* 
gress. As before said however, — and of this we have a very remark- 
able and distinct proof in the Coringa Hurricane of November 1839, 
Jour. As. Soc. Beng. for 1840 — thej sometimes contract from 300 or 
350, to about 150 miles ; augmenting, however, in violence when they 
do so. The remarkable Cyclone XII. in the Andaman Sea was not at 
most more than 100 to 150 miles in diameter. 

Some of the smaller sized Cyclones in the Bay also seem to move at a 
rapid rate, and are excessively violent, resembling the Tornados on 
shore, which in tropical climates, and in Bengal especially, destroy 
literally, every thing in their progress, though their tracks are but a 
few hundred or a thousand yards in breadth. These appear also to be 
common in North America from the St. Lawrence to the West Indies. 

In a newspaper account copied into the Bengal Hurkaru of July 
1814, it is sUted that on the 19th Nov. 1813, '< a terrific tornado from 
the S. Eastern board'' was felt at Halifax which *' rushed up the har- 
bour with a violence unequalled since the tornado of Sept. 1798.* 
More than 100 vessels suffered from its effects amongst which are named 
seven sail of men-of-war on shore, many lives lost, and merchantmen 
sunk. 

102. The Typhoons (Cyclones) of the China Sea appear to vary 
from 60 or 80 miles to three or four degrees in diameter. 

We have no sort of details which would enable us to speak of the 
size of the Cyclones in any part of the Pacific Ocean. 

We shall subsequently see how this question of the average size of 
Cyclones is of great import to the mariner. 

1 03. Ccmtemporaaeoiuiy Parallel, and Dividing Cyclones. 
It is important to the seaman also to know that there are at times Cy- 
clones which are contemporaneous (occurring at the same time) or 
nearly so, and these sometimes so near to each other as to travel along 
in parallel tracks, leaving but a very short distance between them when 
parallel ; or perhaps, as in the case of hail and thunder storms to be 
afterwards quoted, falUng into each other when the lines of converging 
tracks approach closely, or follow each other upon nearly the same 
track. At other times they move forward on tracks which form such 
angles that the two storms must meet, and at others again we have 

* I can trace no accoant of this tornado.— H. P. 
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instances of Cyclones starting from points nearly on the same meridian, 
but in oppotite hemUpheres, at 5 or 6 d^ees of distance each from 
the Equator, and pursuing each their usual tracks, hut revolying in 
opposite directions, according to the law hy which they are affected ! 
In some cases, also, Cyclones seem to he generated ahout the same 
time and in the same part of the world, hut at very considerahle dis- 
tances from each other, and lastly there is no douht that violent Cy- 
clones sometimes divide into two or more ; each following a track 
somewhat diverging from the other. The first case of travelling oa 
parallel tracks, or nearly so, has certainly occurred hoth at the head of 
the Bay of Bengal,* and at its mouth in the latitude of Ceylon.f In 
both these cases they were of small extent, but in the first of great 
violence. 

104. The second case of Cyclones following close upon each other 
and upon parallel tracks has also occurred in the Bay of Bengal^ and 
in the Southern Indian Ocean as shewn by Mr. Thorn. Mr. Redfield 
found that the Cuba Cyclone of 1844, already alluded to, was preceded 
by another, though smaller and less violent, and he speaks of them as 
''the two associated storms in the Atlantic." § The third case of con- 
temporaneous Cyclones travelling on converging lines, occurred in the 
China Sea, when in October 1840, the Thetis of Calcutta had aTyfoon- 
Cyclone which must have travelled up from the S. S. £. to the 
N. N. W. at the same time that the Thetis of London, only 200 miles 
distant from her, had a Tyfoon-Cyclone coming up from the W. S. W, 
these two tracks together making an angle of about 47^. I have no 
doubt that the ship Golconda of Madras, with 300 native troops on 
board, must have run up to near the meeting of the two, where she 
foundered and all on board perished. || 

105. In my Sixteenth Memoir already quoted at p. 41 the case of 
three separate and nearly parallel Cyclones occurs, the two outer ones 
travelling from the N. N. £. and the centre one making a small angle 

* See Ninth Memoir, Jour. As. Soc. Bengr* Vol. XII. 

t See Fourteenth Memoir, Jour. Aa. Soc. Beng. Vol. XIV. 

X Ninth Memoir, Jour. As. Soc. Vol. Beng. XII. 

$ American Jour, of Science, p. 366. 

II Fourth Memoir, Jour. As. Soc. Beng. Vol. IX. : and Sevententh Memoir, Journal 
As. Soc.Beng. Vol. XVIII. where the former deductions from the logrs of two ships 
only, are shewn to be perfectly correct by those of three others. 
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with them and apparently falling into the Southernmost of the two with 
a terrific whirlwind or waterspout occurring ahout the time and place of 
their junction. (See Part V, whirlwind of the Duncan,) 

106. As to what may occur at the meeting of Cyclones we are quite 
in the dark, but I have found in the course of my researches one instance 
of the meeting of two tornados — which seem to have been miniature 
Cyclones — and which was observed at leisure by the inhabitants of a 
whole city. It is the following, which is slightly abridged from the 
Annual Register for 1 76 1 , being an account of a tornado on the 2nd 
May of that year at ^ past 2 p. m. at Charleston in South Carolina, 
(called a typhon in the letter) which is said to have — 

" Passed down Ashley river and have fallen upon the shipping in Rebellion roads, 
with such fury as to threaten the destruction of the whole fleet. It was first seen from 
the town comingr swiftly down Wappo creek resembling a column of smoke and vapour 
of which the motion was very irregular and tumultuous. T he quantity of vapour 
which composed this column and its prodigious swiftness gave it such a surprising 
momentum as to plough Ashley river to the bottom, and leave the channel hviTe floating 
tmall eraft and boaU to a grtat distance by the flux and reflux. When coming down 
Athley river it made a noise like constant thunder ; its diameter at that time was esti- 
mated at 300 fathoms and its height at 85 degrees (seen from Charleston ?). It was 
met at White point by another gust which came down Cooper's river which was not how- 
ever equal to the other but upon their meeting together the tumultuous agitation of the 
air teas much greater, insomuch that the froth and vapour sumed to be thrown up to the 
height of 40 degrees while the clouds that were driving in all directions towards this place 
teemed to be jfrecipitated and whirled round at the same time with incredible velocity. It 
then fell upon the shipping on the road, and was scarce three minutes in its passage, 
though the distance was near 2 leagrues. Of 45 sail 5 were sunk outright and H. M. S. 
Dolphin with eleven others lost their masts. The damage which is valued at £200,000* 
was done instantaneously and some which were sunk were buried in the water so sud- 
denly as scarce to give time to those below to get upon deck, yet but four lives were lost 
in them. The gust from Cooper's river checked the progress of the tornado from Wap- 
po creek, which had it kept on would have driven the town of Charleston before it like 
chaff. I'his tremendous column was first seen about noon upwards of 50 miles W. b. S. 
from Charleston and destroyed every thing on its road making a complete avenue where 
it passed amongst trees. 

The sinking of the five ships was so sudden that it was a doubt whether it was done 
by the ' weight of the column' or by the water being forced from under them and there- 
by letting them sink so low as to be covered and ingulphed by the mass of water I" 

The passages which I have marked in italics are worthy of attention 
as shewing the close relation of tornados, of this class at least, to our 
Cyclones, in their travelling up at 25 miles per hour, their wave, their 

* i;20,000 in original, evidently a miatake if the five ships are included. 
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noise '* like thunder/' and their whirling ; but the most interesting 
part, to us, is the fact that at the meeting of the two, — for the Cooper's 
river gust was evidently a smaller tornado— the phsenomena were much 
augmented in violence. This may be some faint index to what occars 
at the meeting of two Cyclones and is certainly a warning to every 
careful seaman. 

1 07. We have no sort of proof that hail storms are meteors analogous 
to Cyclones, but it is worth remarking here that the Count de Tristan in 
his paper " On the progress of storms in the Department of the Loiret"* 
lays down afler much investigation as amongst the aphorisms (brief 
phrases or precepts embodying results of the research) to which 
he reduces our present knowledge of storms (hail and thunderstorms). 
1 . That storms may be attracted by forests, and more than one may be 
so attr^ted at the same time, and that if they unite they may appear 
stronger afterwards. 2. That one stormy cloud attracts another and 
makes it deviate from its route, the strongest of course being the least 
deranged. 3. That one cloud attracted by a stronger one accelerates 
its motion as it approaches the principal one, and that if it was in ac- 
tion before being attracted, it may sometimes cease its ravages when ap- 
proaching the principal storm, and that afler their junction the 
mischief usually increases. 

108. The instance in which Cyclones have occurred on the same 
day, and about on tbe same meridian, in opposite hemispheres has 
occurred also in the Indian Ocean, in the Cyclones investigated by 
me in my Eleventh Memoir, Jour. As. Society, Beng. Vol. XIV. In 
these remarkable Cyclones, which are traced by numerous logs from 
the 28th Nov. to the 3rd of Dec. 1844, two Cyclones were raging 
from Lat. 6° North and Lat. 7° South,t and in Longitude 87° to 
89° East, and each, while revolving in opposite directions, was ad- 
vancing on tracks diverging from each other and from the equator, 
along which, and on both sides of it, heavy Westerly gales only were 
blowing. 

109. The case of a Cyclone of great violence dividing as it were, or 

* Anaales de la Society Royale des Sciences d'Orlcans. See Quarterly Journal of 
Science for 1829, p. 214. 

t It is probable that both were formed on the 26th, but our authority for that of the 
Northern Hemisphere does not begin till the 28th. 
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" throwing oif* another, or several others, from itself, has heen also 
satisfactorily shewn in our Indian researches. Col. Reid had already 
in his work admitted the proiiabilitj of this, and Mr. Thom^ who had 
not then seen the Indian Memoirs, thinks, p. 150, that at the forma- 
tion of a Cyclone there may be " vast revolving discs, which in their 
early stages are so extensive as sometimes to include within their een- 
tral space* a number of lesser vortices." The case in which the divid- 
ing of Cyclones has been most clearly and unequivocally traced, is that 
of the Calcutta Cyclone of June 1842, which is fully investigated in 
my Seventeenth Memoir (Jour. As. Soc. Beng. Vol. XI.) In this case 
the Cyclones marked VII. on. our Chart, No. III. came up from the 
S. S. £. appearing to have formed not very far out at Sea, or at most 
not farther than from Lat. 20^ North. It was a severe rotatory gale with 
a pilot vessel at sea, and a furious hurricane-Cyclone at Calcutta, driving 
and tearing half the ships from their river moorings, and swamping and 
sinking those which got adrift, with a dead calm and the shift in the 
middle of it. It was traced some hundreds of miles inland by a long 
series of reports ; and indubitably, after passing Calcutta, divided as I 
have delineated it into perfect Cyclones of smaller diameter, but of less 
violence. The rate of travelling of the entire Cyclone from sea to 
Calcutta was about 5.3 miles an hour, and when it had divided, the 
branch seems to have travelled much slower, or about at one-half of 
the rate of the main body. 

• Italid are miae : " withia their area" ii, I presume, meant t—H. P. 
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PART III. 



!• The general practical application of the Law of 
Storms, as to avoiding Cyclones, preserving Vessels 

PROM damage when INVOLVED IN THEM, AND PROFITING BY 

THEM, WHEN THIS CAN BE SAFELY DONE. 2. BEARING OP 

THE CENTRE OF A CyCLONE. 3. WiND OR CyCLONE POINTS 

AND Compass Points. — 4. Probability of the incurving 

OF WINDS AND THE FLATTENING IN OF CyCLONES ON AP* 

proaching the land. — 5. ascertaining the track of a 
Cyclone. — 6. Colonel Reid's Rule for lying to. — 7. 
Scudding or heaving to. — 8. Uses of the transparent 
Horn Cards.— 9* Special examples for the West In* 
DIES, Atlantic Ocean, Coasts and Seas of Europe, 
Southern Indian Ocean, Arabian Sea, Bay of Bengal, 
China Sea and Pacific Oceans. 10. — Recapitulation of 
cases of error and of good management. — 11. Cases 
of ships prevented by their situation on the Storm 
Circle from running into a Cyclone. — 12. Proof of 
the accuracy of the rules and deductions by infor- 
mation obtained after publication. — 13. uses of the 
Law, AND Rules, and application of the Cards in 
Rivers, Harbours and open Anchorages. 

110. The general practical application of the Law of 
Stornuu Every sailor can understand when he looks at a waterspout 
or a heavy dust-whirlwind, that a canoe or a Thames wherry caught in 
it,* however, cleverly managed and well prepared, even were she fitted 



* Not only in the vUibU part, but within the invisible whirl of wind which 
And others suppose to exist around the part which we can discern, which last is proba- 
bly only the centre. See Part V. 
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as a life-boat, would ran awful risks ; that it would be the extreme of 
folly to attempt to sail through one, and for the boat or canoe-man not 
to do all in his power to keep out of its way ; and finally, that if the 
waterspouts an.d whirlwinds had regular Teerings of winds and pro- 
gressions on given tracks, which the boatman perfectly knew, he might 
generally keep out of the way of harm, and sometimes even profit by 
them. This is the seaman's own case. His finest merchantman is but 
** a cock boat," and the proudest line of battle ship " a great war-canoe," 
which in a waterspout or whirlwind, in the shape of a hurricane or 
Tyfoon, may be destroyed or damaged, or get through it safely, or 
profit by some parts of the wind if well managed ; or the Commander 
of which may in ignorance run headlong into the mischief he dreads. 
This is owing to the teale on which the operations of nature in Cyclones 
are performed, which is so large, that to our imperfect faculties the 
winds always appear— *and have hitherto been considered — as blowing 
in straight lines. The moment they are considered as curves, and 
probably parts of a circle or ellipse, and that this circle or ellipse is 
both whirling round and the whole moving bodily forward according to 
fixed laws, the matter is dear ; but there is with many plain seamen 
great difficulty in understanding how to apply this knowledge, which I 
shall now try to remove : addressing myself to such as if we were sit- 
ting at the cabin table together. 

111. It is clear that there are three kinds of cases for the manage- 
ment of your ship in, or at the approach of a Cyclone. You may 
avoid it altogether with sea-room and management; you may get 
through it safely by avoiding the dangerous centre ; by heaving to on 
the right taok ; or by running ofPiu the proper direction ; or you may 
evenprojit by it ! 

1 1 2. Let us take the first supposition — ^that of avoiding a Cyclone. 
Every seaman almost has shortened sail or altered his course, and many 
have hove to, to avoid a dangerous looking waterspout. Well ; this is 
the most usual method by which circular storms are avoided, for they 
are neither more nor less (for your purpose) than windspoutt* travelling 
along given tracks at certain rates, of the neighbourhood of which the 
weather and your Barometer inform you ; and of the course, (i. e. tracks) 

* 1 4k> not mctn hero to asree with any of the theories meDtioo<fd p. 13 to p. 20, but 
•m simply (piving the plain explanation in the cooimoneet words that I can find. 

If 2 
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of which I shall shortly shew you how to form a tolerable estimate, by 
the winds, your transparent Storm Cards, and your log. If that course 
crosses your track it is plain that you may heave to and let it pass on 
first. If you are on that side of it that, by standing on, or standing 
back, for a time you increase your distance from it, or get out of its 
way, of course you will do so ; and in both these cases you will have 
avoided a Cyclone by your knowledge of the Law of Storms. 

lis. But next: from your position, or for want of sea-room, or 
from the excessive suddenness of the approach of a Cyclone,* you may 
be involved in one. Your business now is to get out of it as soon, and 
with as little damage, as you can. 

The dangers to a vessel in a Cyclone are three. The veering of the 
wind ; the excessive violence of it near the centre ; and the sadden 
calms and shifts and awful sea at the centre. All these involve, as you 
well know, damrtge and loss by dismasting, straining, leaks, and distress 
of various kinds up to foundering ; and you will find in the present 
Chapter ample rules to show you that if involved in a Cyclone even 
with a fair wind, you should often heave to, not to approach the cen- 
tre, or with a foul one that you should, if the weather possibly admits 
of it, stand back ; that if you have to heave to, you will, if you take the 
right tack, have both the veerings of the wind and the shift of it such, 
that you will always "come up" to it, and run no risk of being taken 
aback ; while if hove to on the wrong one, you will certainly have the 
wind heading you off, and in all probability be taken aback if it shifts. 
Of the dangers in all these cases every seaman is aware, as for instance 
that of getting stern-wayf in a hurricane ; and it is one, and not the 
least of the practical applications of our Science, that there is scarcely 

* See what is said at p. 75 to p. 77, of the rates of travelling of Cyclones. 

t GettinfiT stern-way.— This taking aback in a tempest we all know to be most dan- 
gerous, not only on account of the getting stem-way, here mentioned, being pooped, 
dismasted, and the like ; but from another danger, which is not sufficiently adverted to I 
think ; and this is, that a vessel, may, in one of the terrific gusts which accompany these 
•udden shifts of wind, be thrown on her broadside in the trough of the sea, with her deck 
towardi the sea I In such a case, and I have many instances of the kind on record, she 
is in the position of a vessel which has fallen over to seaward on a reef; and there is 
every chance that her hatches would be beaten in, which might swamp her, or tint if 
her bulwarks are too high and solid she may be kept down by the weight of water on 
deck. Hutches are not usually made strong enou8:h. 
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yet a case on record, in all the logs that haTe been examined, where 
ships which have suffered in a Cyclone might not have escaped with 
far lese loss, if they could not have avoided the Cyclone, or perhaps 
without any, by due attention to our rules ; and we can pretty nearly 
demonstrate also, that many which have foundered must have done so 
from utter ignorance of the danger they were running into I 

114. The last case of which I have spoken, is that in which you 
may often profit by a Cyclone. This is strange and startling enough, 
compared with the feeling of utter helplessness with which we all used, 
in former days, to regard these phsenomena, but it is all comprised in 
these few words. If circujnstancet allow you, sail along with it or run 
round it, instead of sailing through it. Go back to the consideration 
of the wherry or canoe with the waterspout or whirlwind, at the com- 
mencement of this chapter, and you will at once see how this may be 
true. I shall now proceed to shew you how it is true, and how you 
may make it true for yourself, at least in ordinary cases. 

115. Bearingof the centre of a Cyclone. Considering then 
every Cyclone as a great whirlwind, of which the outer part, as to 
strength, is a common close-reefed topsail gale, such as no seaman cares 
for, and no seaworthy ship is hurt by, but of which the violence in- 
creases with great rapidity as the centre is approached, till close to, or 
at it, it becomes of destructive fury. — ^And considering also the centre, 
though it may be a space from one to perhaps fifty miles in diameter, 
as a mere point, round which the whole storm is revolving, our first 
care must be to find how this point or centre bears from us ; for this 
is what guides us in our future considerations and manceuvres. 

116. This is simple enough when the Cyclone has fairly and un» 
equivocally commenced ; I mean both as regards the state of the wea* 
ther and the fall of the Barometer. The seaman should then mark off 
his place on his Chart, and placing that Horn Card which belongs to the 
hemisphere he is in, upon it, with the wind*s place, as marked on the 
outer circle, over the ship*s place, he will see at a glance how the centre 
bears from him ; thus in the Northern hemisphere with the wind at 
£. N. £. the centre of the card, which is that of the Cyclone, will be 
seen to bear S. S. £. from the ship, if at East due South, and at 
£. S. £. S. S. W. of her, and so on. 
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In the Southern hemuphere aguo, a N. W. wind would give the 
centre bearing S. W., and a S. S. £. wind would give it bearing B. N. 
£. and so on successiyely. In a word, every wind will be a minute 
tangent to a circle of greater or less diameter, and for practical pur- 
poses we consider the centre bearing about at right angles to it. 

117. As seamen however are not accustomed to consider the winds 
as tangent lines to a circle, and the bearing of the centre perpendicular 
to them, the consideration of *' how the centre bears," even with the 
aid of the Storm Card, may hence sometimes be found puzzling, I add, 
as an assistance, the following table, which some may find it useful to 
glance at. The middle column relates to those at each side. 







fn the Southern Hk- 


Id the Northern Hemisphere 
wben the Wind n 


The centre bean about 

• 


MX8PBERS when ths 
Wind is 


Horth. 


East. 


South. 


N* b* Isf* • • 


E. b« S* • • 


S. b. W. 


N. N. E. 


£«• o. £«• " " 


S. 8. W. . 
8. W. b. Vfr. 


N. E. b. N. 


S. E. b* E* • • 


SI.B. 


8. B. 


8. IKT. 


N. E. b. E. 


S. E* b. S« 


S. W. b. S« 


E. N. E. 


S> S. £• " " 


W. 8. W. 


E. b. N, 


S. b. £• • • 


W. b. S. 


East. 


South. 


IKTost. 


E* b* S. • • 


8. b. W. 


W.b. N. 


Jb. S. h*» • * 


S. S. W. 


W. N. W. 


S* E* b. E« • • 


S. W.b.S. 


N. W. b. W. 


8. E. 


8. "W. 


sf.iKr. 


S« E. b. S. 


S. W.b.W. . 


N. W. b, N. 


S.S.E. 


w. s. w. 


N. N. W. 


S. b. E* • • 


W. b. s. 


N. b. W. 


aOtSUi. 


IKTest. 


Worth. 


S. b. W. 


W. b. N. 


N. b. £. 


S. S. W. 


W. N. VV. 


N. N. £. 


S- W. b. S. 


N. W. b. W. . 


N. £. b. N. 


8. IKT. 


H. -W. 


W.B. 


S. W. b. W. 


N. W. b. N. - 


N. £. b. E. 


W. S. W. 


N.N. W. 


£. N. £. 


W« b. o. • - 


N. b. VV. 


E. b. N. 


IKTMi. 


Worth. 


Bast. 


W. b. N. 


N. b, E. 


E. b. S. 


W. N. W. 


N.N.E. 


£• o. £• 


N. W. b. W. . 


N.E.b. N. 


S. £• b* £. 


m.'w. 


If . B. 


8. E. 


N. W. b. N. 


N. E. b. E 


8. £. b. S. 


N.N. W. 


E. N. E. 


S. 8. £. 


N. b. W. 


£.b. N. 


S.b.E. 


Worth. 


Bast 


Sotith. 



1 18. The following is from the Nautical Magaiine of December 
1846, p. 651, and as we cannot have too many ways of considering the 
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matter, to facilitate its apprehension to those who find it difficult to 
understand this all-important point of the hearing of the centre, I have 
giren it here : 

" We left you wUh the fint ftiir wind of a barricaoe, from which you were to ascertaia 
at once the direction of the focus from you. The method we gave you was good and sim- 
ple, but perhaps the following may be more so. Turn your back to the wind ; then if you 
are in North latitude it will be on your left hand, but if you are in South latitude it will be 
on your right, in both cases at a right angle from the direction in which you are looking. 
This rule holds good, you will perceive, from the very nature of a whirlwind, in all parts 
of it clear of the focus. Having determined the direction of the focus from you, the next 
step to be taken to avoid it depends on the part of the hurricane cirele on which you find 
yourself to be, along with the direction in which it is travelling ; your principal object is 
to avoid the focus as you would a waterspout, and to do this you must give up the idea 
of keeping your course, even should the hurricane vrind, which you have be fair— make a 
fair wind of it if you like, but not to run into the focus. The Pluto and the Maria Soamt* 
did this, and both suffered for it.* Let us suppose you were on board the Pluto (in 
North latitude) when she had her first hurricane ; wind £. and £. 8. £. Turning your 
back on the wind, and facing yourself W. N. W., would have given you the focus of the 
hurricane on your left hand, at a right angle S. S. W. of you. It would then be clear 
to you that standing down to the Southward, would be the worst course you could adopt, 
as it would take you into the middle of the storm, and knowing that the hurricane was 
travelling to tlie westward, as the hurricanes of the China Sea do, you would have im* 
mediately put your ship's head to the N. £• and have sacrificed a day to get out of the 
way of it." 

119. The "Wind-Points and Compasji-Points. This subject 
of the bearing of the centre, leads me to remark here that the sailor 
will often find himself puzzled, at first> by the difference between the 
wiND-ciRCLK-POiNTS ou our Card and his Compass-points. I 
mean by wind-circle-points those points of his Compass at which he 
finds marked on our Horn Card, the wmd which is blowing ; and these 
are different in each Hemisphere. Thus the North wind-circle-point is 
at the Western Compass-point in the Northern Hemisphere, and at the 
East Compass-point in the Southern Hemisphere. The follwingis a table 
of these points arranged with the Compass-points in the middle, and the 
wind-circle points on both sides, but as the word wind-cirole-point is 
somewhat unmanageable and Grerman-looking, and wind-point leads the 
mind to think as usual of the point from which the wind is blowing, I 
have preferred our word Cyclone, and headed the table on each side 

* The cases of these ships will be sabeequently given. 
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with the word Cyclone Pointy so that the sailor cannot, I hope 
misunderstand it. 



Ih the Nortubrn Hemupoere 
THE Cyclone Point op— 


Is AT THE COMPAM 

Point of — 


In the SovTHKHir 
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Bast. 
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W. b. N. 
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N.N.E. 






W. N. W. 


S. E. b. E. 






N. E. b. N. 






N. W. b. W. 


S.E. 






N.E 






N.W. 


S. £. b. S* 






N. E. b. E. 






N. W. b. N. 


S. S. E. 






E. N. E. 






N. N. W. 


S. b. E< 






E. b. N. 






N.b. W, 


Sonth* 






Eairt. 






Worth. 


S. b W. 






E. b S. 






N.b.E. 


S. S. W. 






ts, o. £*« < 






N.N.E. 


8. W. b. S. 






S. E. b. E. « 






N. E b. N. 


8. W. 






S. E. 






N.E. 


8. W. b. W. 






S. E. b. S. 






NJS.b.E. 


W.S.W. 






S. S. E. 






E. N. £. 


W b.S. 






S. b. E* 






E. b. N. 


West. 






South. 






East. 


W. b. N. 






S. b. W. 






E. b. S. 


W. N. W. 






s, s. w. 






ht» o. bt* 


N. W. b. W, 






S. W. b. s. 






S. E. b* G. 


N.W. 






s. w. 






S.E. 


N. W. b. N. 






8. W. b. W. 






8. E. b. S. 


N.N.W. 






w. s. w. 






8. 8. £. 


N. b. W. 






W. b s. 






S. b. E. 


north. 
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South. 


N. b. E. 






W. b. N. 






S. b. W. 


N.N.E. 






W. N. W. 






8.8 W. 


N. £. b. N. 






N. W. b. W. 






8. W. b. 8. 


N.E. 






N.W. 






8.W. 


N. E. b. E. 






N. W. b. N. 






S. W. b. W. 


£. N. E. 






N. N .W. 






W. S. W. 


E. b. N. 


• 




N. b. W. 






W. b. 8. 


Eairt. 


Worth 






IKTeat. 



It is almost superfluous to remark here that the Cyclone point is 
always eight Points distant from the compass point, but to the right or 
left of it (looking towards the centre of the circle) according to the 
hemisphere in which the ship is. Thus the £. N. £. Cyclone poiut in 
the Northern hemisphere is at the N. N. W. compass point or eight 
points to the right hand, and in the Southern Hemisphere it is at the 
S. S. E. compass poiats or eight points to the lefc hand. 

1 20. Probability of the incurving of the winds in a Cyclone* 
I should mention here that, though for couTcnience* sake I have spoken 
of the wind as hlowing in a circle, and the foregoing tables are calcu- 
lated on that supposition, yet it is by no means certain that it is a true 
circle, or that even if the whole body of the storm be circular, that 
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the winds within it blow every where in exactly concentric circles. Mr. 
Redfield on this subject says, in a recent memoir^ (American Journal 
of Science and the Arts. Second Series, No. I, p. 14.) 

" When in 1830, 1 first attempted to establish by direct evidence the rotative character 
of gales or tempests, I had only to encounter the then prevailing idea of a general recti* 
linear movement in these winds. Hence I have deemed it sufficient to describe the rota- 
tion in cfeneral terms, not doubting that on different sides of a rotatory storm as in com- 
mon rains or sluggish storms, might be found any course of wind, from the rotative to 
the rectilinear, together with varying conditions as regards clouds and rain. 

" But I have never been able to conceive, that the wind in violent storms moves only 
in circles. On the contrary, a vortical movement, approaching to that which may be 
seen in all leaser vortices, aerial or aqueous, appears to be an essential element of their 
violent and long continued action, of their increased energy towards the centre or axis, 
and of the accompanying rain. In conformity with this view, the storm figure on my 
Chart of the storm of 1830, was directed to be engraved in spiral or involute lines, but 
this point was yielded for the convenience of the engraver. 

** The common idea of rotation in circles, however, is sufiiciently correct for practical 
purposes and for the construction of diagrams, whether for the use of mariners, or for 
determining between a rotative and a general rectilinear wind, on one hand, or the lately 
alleged centripetal winds on the other. The degree of vorticular inclination in violent 
storms must be subject, locally, to great variations ; but it is not probable that on an 
average of the different sides, it ever comes near to forty -five degrees from the tangent of 
a circle, and that such average inclination ever exceeds two points of the compass, may 
well be doubted." 

121. And while Mr. Redfield was writing and pubHsbing this 
in America, I was so fortunate as to be proving it in India, for one 
storm at least, that of the Charles Meddle, which vessel in a Cyclone 
off the Mauritius scudded round and round for five successive days ! In 
a Memoir, the Thirteenth of my Series, published in the Journal of the 
Asiatic Society of Bengal, Vol. XIV. p. 703, in which this storm and the 
Charles Heddle^s manoeuvres are analysed in close detail,* it is I think 
distinctly enough shewn that the average resultant eurvef of the winds 

* The CkmrUt H§ddls*t log and its analysis, with the Chart, have been reprinted m 
the Nautical Magazine for 1846. 

t I explain these terms. By the total muUant of the winds it meant in meteorology 
the caleulatbg each separate wind during the number of hours it blows in a given time, 
its direction being in nautical language ' a course,' and the time or number of hours ' a 
distance ;' the atrength being always mpposed the same (or this may also be used), and 
all these courses and distances,(direction and time,) may make a traverse table, of which 
as usual one coane and distance is the result Thus, if in 24 hours we have 9 hoars of 
N. £. and 15 of S. W. wind, the resultant is 6 of S. W. wind ; or the whole atmosplMrv 

N 
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for five days waa an ioconrmg and flattened spiral, like the figare be- 
low, in which (without reference to the storm wave) the ship may in 
that time have made a curved course from « to y, and we may imaging 
that at the centre the incurring of the winds was folly that of the 
arrows which I have marked there. 




122. And I have said in reference to this result, that it appears to 
me not improbable that, while at some point in the whole zone of a 
Cyclone the wind may be blowing in a true circle, it may on the inner 
or central side of that part be a series of tncurving spirals,* (spirals of 
vorticular inclination, Mr. Redfield calls them,) and that on the outer 
part there may be a centrifogal (i. e. a curving off from the centre) 
tendency ; I have fiiurther said, and this may not be out of place here. 

of the place may be tuppoeed to have moved for 6 hours to the N. £., if the itrength of 
the two winds was always equal. This is the muUant of the wind. If instead of the 
traverse table we project the directions of the wind for courses, and the hours it blew for 
distances, we shall have a line of some kind, which in this case is a curve, and this is 
the rtwliant eurv of the wind. Now in the run of a vessel, scudding under bare poles, 
her run per hour may be supposed to be an indication of the strength of the wind, but 
then the course and distance shewn by log becomes the resultant, indicating firom whioli 
quarter also the resultant wind blew. 

* ** Ineurvating** is, I know, the Engliah-Lttm word, but Incnrving is a much mora 
mtnageable one for sailors. 
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** If (for the sake of hypothesis only) we tdmit this iocurvinsr of the winds, it follows 
that there may be also, oot a single incunring of the same rate throughout the whole 
breadth of the storm, bat that the incurving may be much more excessive, and amount to 
two or three points when the centre is nearly approached, and even be so violent at the 
centre as to prevent ships drifting out of it I just like the vortex of a whirlpool or a tide- 
eddy ; which last we know will often give a boat's crew a heavy pull, or a ship much 
trouble, before they get out of them. Does it not seem that we have here the explana-. 
tion of how some ships, as in the case of the RunnivudB and Briton, in my last ( Xllth.) 
Memoir, may be blown and drifted round and round, without drifting out of the fatal 
centre which we should look for them, nautically, to do, and which otherships there is no 
doubt really do. An excessive incurving of the winds towards the centre, like the wind- 
arrows at the centre of the figure is one, and one very likely mode of accounting for 
vessels remaining in this hopeless state ; and moreover it may assist us in supposing how 
some dismal losses have occurred, whilst other ships in company have escaped* It adds 
also a most powerful argument, if any were wanting, for every precaution to avoid the 
centres— and for every one who can contribute to these researches to do so." 

123. I have farther, in relation to this question, expressed a Tiew 
that it may he possihle that when Cyclones are increasing in diameter 
or dilating, the spiral is a c^tVerging one, or that the arrows curve out- 
wardly, and when it contracts (see p. 76 for the contracting and dilating 
of storms) the spiral is a converging or incurving one. We do not yet 
know this, but it is probable, or possible ; and the seaman when using 
the foregoing table and his Storm Card should bear in mind that the 
wind-arrows and bearing of the centre are not strictly mathematical 
lines and curves, but may vary a little ; though usually not so much, 
unless very near the centre, as greatly to affect his estimate and man- 
agement. 

Mr. Redfieldy we have seen, thinks it within possibility that the 
titcurving* may amount to two points, or 22^* near the centre, and my 
own views as expressed above, would require fully this. I have in the 
Memoir quoted, shewn how this incurving may affect our calculations 
of the bearing (the exact bearing) of the centre, and when we arrive at 
that part of our lessons which shew how the track of a storm may be 
pretty nearly calculated by the veering of the winds, we shall again 
allude to this subject. For all practical purposes however we may say, 
for example, that if in the Northern hemisphere, a Cyclone has fairly 
begun at £. N. £., the centre bears about S. S. £. from us, and we 

* He uses the words " vortieolar inclination*' to express this, but I shall prefer io- 
curving as the simplest of the two for the plain seaman. 

N 2 
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have their plenty of room and time to make even half a point, one way 
or the other» in the bearing, of little or no consequence. 

124. I have fortunately the log of one ship in which this incnrr- 
ing of the wind, or what appears to me to be equivalent to it, is marked I 
it is that of the Thalia, Capt. Biden^ Track ^ on Chart No. XL 
which vessel in Lat. 28^ to 31^ South, Long. 55° £., experienced a 
fiirious hurricane-Cyclone from the West to the N. W. having run as 
long as she could carry sail to the S. W., with a heavy and increasing 
N. W.* gale. She then laid to at 2 a. m. on the 4th April, when her 
storm sails, mizen-mast, boats, wheel, compasses, &c., were in a short 
time carried away, rudder-head split, and other severe damage done, so 
that she was no doubt close to the centre. She now found the wind 
•* alteimating four orjivepmnts, viz., from N. W. to W. h. 8* andvict 
versa /" 

The next day, the 5th, the wind is marked as ** altemaiing West to 
N. N, W. ;" on the 6th as ** alternating N. W. to S. W. ;" on the 7th 
at 1 p. M. Nautical time, wind N. W. ; 5, W. N. .W. ; 10, West ; 5 
A. M., W. S. W. the sky completely overcast, the sea one sheet of 
foam. On the 8th, the hurricane is said to be abating, the wind being 
West at noon; at 9 p. m. W. N. W. ; and at midnight and following 
morning veering to S. W., South, and South East, when the gale broke 
up. 

During A\ days the ship was drifted to the S. £. b. £. 248 miles, 
which would give a mean drift of little more than 2 miles an hour in a 
direct tine, but she probably made twice as much distance per hour, 
since by the alternating of the winds, she must have drifted over a suc- 
cession of curves. 

Since she was hove to, it is evident that she was drifted nearly with 
the centre, and as the gale from N. W. abated at from West to S. W. 
ending at South and S. £. that she drifted as it were through the body 
of the Cyclone while it moved slowly away from her, and that she was 
constantly, so to speak, during the 4th, 5th and 6th, while the wind is 
said to be alternating — ^by which I understand veering several points in 
^ hour or two— whirled back into the more central parts of the vor- 
tex as it passed on. In the curved wind-arrows at the centre of our 
figure at p. 90 the arrow at the upper part exactly shows a wind, along 
* Her Barometer had beeo uDforiunately destroyed by an acddenU 
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the curre of which, if we suppose a ship to he slowly driven, this would 
hy her drift and the motion of the vortex give her winds alternating 
between West and N. W. or thereabout, for we must recollect that all 
these data in weather of such severity are necessarily vague and imper> 
feet. The Thalia^e log indeed notes as follows : — 

" The aUernatioos of the wind (as noticed) were most frequeut on the 6th and 6th.* 
The spray from the wa? es beating over as as thick as rain, the changes of the wind could 
only be correctly observed by the effect on the ship's course, or as she lay to by Com* 



** 



We are nevertheless in this, as on so many other points, greatly 
indebted to Captain Biden for these notes, and I doubt not that in- 
telligent seamen will now see the importance of marking correctly the 
veerings and oscillations of the wind, so as to furnish us with a clue to 
the right understanding of this deeply interesting and highly important 
fact in our science — the incurving of the winds towards the centre. 

We have other and strong examples of this alternating of the winds 
close to, or at, the centre of Cyclones of which I will quote but a few. 

In the terrific Cyclone in which the True Briton and Runnimede 
were thrown on the Eastern Andamans, (see p. 47) the Log of the for- 
mer vessel, while drifting with the vortex in a helpless state, says, 
" wind variable from N. E. to £. S. £." and again *' ship heading from 
8. £. to North, and wind blowing all round the Compass." 

125. In the Thomas Chrenville^e Cyclone, to be subsequently men- 
tioned, it is noted just after the passage of the centre, that the wind 
was " blowing in awfid gusts from East to N. N. £." 

In the Northumberland's log, also to be subsequently mentioned, the 
wind close to the centre is noted as veering from South to East, the 
vessel being kept as much as possible before it. 

A still more recent instance is the case of the ship Caledonia^ from 
China to Bombay, whicli ship ' chased,' overtook, and ran into a small 
Cyclone No. XIV. on Chart No. III. (see Jour. As. Soc. Beng. Vol. 
XIV.) till she reached the calm centre, and for three hours before she 
did so her log states, " ^eavy gale, wind shifting from South to S. E." 
and ** increasing gale, wind continually shifting from South to 5. E. and 
back again ;" and these are exactly the alternations which a ship run- 

* She had run close into the centre, befors broaching to and losing her mixen-mast. 
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ning into the vortex of a Cyclone in the Northern hemisphere, on it« 
Eastern side, should have from incurving winds. 

126. Mr. Thoukf p. 108, describing the Mauritius Cyclone of 
1840, says, 

" As the vortex approached, and the wind hegtrn to be marked by lulls " at one mo- 
ment and fierce iptrai gwu'* at the next, we observed several of these (Casuarina) 
trees, as if tuddtnly twuud round, broken oflT in an instant, and borne away for some 
distance on the breast of the tempe«t" 

It would seem also that this incurving takes place sometimes at a 
distance from the centre, for in the Log of the ship Sophia Fraser run- 
ning to the S. W. b. W. in the verge, and within the body of a Cyclone in 
W to 15« South and from 8P to 78<> East (track pp. on Chart No. II.) 
the wind is noted as veering from E. S. E. to N. E. in the squalls and 
then back to E. S. E. When the ship, unable to run any longer, hove 
to, the wind appears to have become steadier as the Cyclone left her. 

1 27* Perhaps a further proof, or rather an indication, of this, may be 
found in the remarkable instances, of which there are many and recent 
ones, of ships being surrounded or having their decks covered, during 
the passage of the calm centre of Cyclones, in the neighbourhood of the 
land, with land and aquatic birds, butterflies, horse-flies, &c. Now 
within a Cyclone these animals must be incapable of doing more than 
keeping themselves in the air ; as a good swimmer in a strong current 
or eddy can only keep himself above water, but cannot stem or cross it. 
They must therefore, we may suppose, he gradually carried inwards hy 
the incurving tendency of the winds, and at the centre are kept there 
because they cannot fly out of it, and when it reaches the ship they of 
course make a last effort to reach her as a resting place. If the wind 
blew in true circles they would be scattered all over the body of the 
Cyclone. In Part V. where the dust whirlwinds of India are mentioned 
I have detailed one instance in which I myself saw the incurving of the 
wind most distinctly marked. 

128. Flattening in of the circle of a Cyclone when ap» 
proaching high land. Another consideration must be noted here. 
When the tracks of Cyclones approach the land at right angles or 
nearly so, and especially if there be a considerable extent of high land, 

* Italics are mine.— H. P. 
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it seems very probable that the Tortex may }ae flattened in^ as it were, 
and the winds thus blow, for the land side of it at least, in an oval. 

In the following figure A represents a Norte " Norther" of the Gulf 
of Mexico, which we may suppose generated in the Gulf of Mexico or 




Caribbean Sea, and travelling up from the E. S. £. or S. £. till it 
strikes upon the shores of Texas and the Northern part of Mexico, 
become thereby so flattened in, as to produce a much larger propor* 
tion of Northerly winds, than would prevail in the same Cyclone in a 
wide open ocean. The figure B in the next page is an instance of the 
game kind where a Cyclone crossing the Bay of Bengal, in so low a 
Latitude as 6^ and 7^ North, (and this has occurred see p. 46.) strikes 
on the high land of Ceylon. The wavy arrows are drawn in both figures, 
to shew what may be (or must be at the surface) the effects of chains 
of hills or mountains, and if these cross the track of the storm at right 
angles still greater deviations must arise. 

We do not, it should be remembered, know that all or any part of 
this takes place, but it is evidently of high probability that it does, and 
the seaman therefore should duly allow for it if near the land in his 
various consideratioDS. We shall by and by see how this probability 
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must not lie forgotten when putting to tea from a roadatead or har- 
bour. 




129. Ascertaining the track of a Cyclone. The seaman now 
I presume knows how to estimate the bearing of the centre from him ? 
and I have detuled in Part II. the usual tracks of storms, and at p. 8 
the law of their reyolution» as laid down by Mr. Redfield^ and now 
so amply demonstrated for both hemispheres ; but as there are still 
great tracts of the globe, though much frequented by shipping, in 
which we are ignorant of what may be the tracks of Cyclones, it may 
be as well to give here the method by which a careful Commander 
may, approximately at least, estimate what is the track of an approach- 
ing Cyclone, or of one towards which he thinks he is running. He 
will find it useful to do this, not only in parts where the tracks of 
Cyclones are unknown, but also where they are pretty well ascertained. 
He should always, in a word, look on the centre of the hurricane as a 
privateer, or a pirate, or an enemy of superior force, and make his calcu- 
tions for avoiding its neighbourhood. He must not forget, that if he has 
kii course and drift, the storm has also a course of iU own, and brings 
with it current!, #ee pp. II and 12 (often strong ones,) to both of which 
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he must attend. Beeollecting this, he may now farther nae his storm 
card, with his log, to judge how the Cyclone itself is traTelling« in the 
following manner. 

If it be supposed that the Cyclone is trayeUing from the S. E. to 
the N. W., it will be seen that, supposing the ship in any part of the 
circle, this will give different changes of the wind to what would 
occur if it were traTelling, say from £. N. E. to the W. S. W. An 
allowance bebg made for the ship's track between any two changes of 
wind, he will find that the line between the two points occupied by the 
centre of the circle, will lie in a direction which is nearly that of the 
track of the storm ; and that in all which follows, he will only do what 
he does when sailing in fine weather along shores of which he has no 
exact chart : he takes the bearing of two head-lands, guesses their dig* 
tance, and from his run lays down the trending of the coast. 

130. The track is estimated by projection, as in the diagram in the 
next page. 

Draw a small line through the ship's place at A, in the direction of 
the wind, which we will call N. E., and another A B, from the same 
point, perpendicular to it, or S. E., which represents about the bearing 
of the centre of the Cyclone from the ship, at that time, in the North- 
em Hemisphere.* We can only ^eM at the distance, which we do by 
estimating it from the yiolence of the wind, the rapidity of its changes^ 
end the fall of the barometer.f I should say, that for a strong gale^ 
which would allow a good merchant ship to carry her dose-reefed top- 
sails and foresail, we might allow 200 miles. For a hard gale, in which 
the foresail could scarcely he borne, 150 or 100 miles, and for a Tery 
gcvere gale, a still shorter distance. The yeering of the wind, the in^* 
crease of its force, and the fall of the barometer, are of course more 
rapid the nearer you are to the o^itre, and some storms are also more 
Tiolent and travel faster than others. 

Let us then put down 150 miles on this S. E. line, or from A to B« 

, * True and not compui pointf , of the wind, should be uied when the variation ia con. 
aiderable if it be intended to consult the chart, or the track estimated from thecompase 
wind and course should be corrected for variation. 

t In Part ▼. 1 have endeavoured to lay down rules for makinir the ratt effall of the 
Barometer a measure of the distance of the centre i with what suoceas the sailor will 
judge. 

o 
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for our present distance from the centre of the Cyclone and in six 
jiours afterwards let us suppose the ship to have made 54 miles on a- 
South course, bringing her to C, and that the wind is increasing fast,, 
but is still at N. E., with the barometer falling, and every other appear- 
ance of bad weather. 

Mark off this run of 54' on a South line, and as the wind b still at 
N. E», draw n S. E. line as before, which points again towards the 
centre. We have to consider now that we are probably nearer to it 
ihan before, for we know that it also, in these six hours, has been 
iravelling to the Westward between 8 and 16 miles at the least, and 
the barometer has continued to fall, and the squalls are much more 
'dolent and frequent* Taking 12 miles an hour, or 72 miles for the 
aix hours in the compasses, we find that this distance from B. will strike 
upon the S. E. line (which is the perpendicular to the wind's course, 
«nd now the bearing of the centre) at D, which we may thus take to 
be the new place of the centre. This, it will be seen, gives the Cy« 
done a W. N. W. course, which is a likely one, and places the ship 
now at only 58 miles from its centre. It is clear, therefore, that we 
ure thus running in upon it, and though our distances are mere guesses* 
they are, for the Bay of Bengal and the China, or Caribbean Sea, veiy 
Strang probabilities, because of the continued fall of the barometer, and 
the great mass of evidence which exists to prove, that at certain seasons 
almost all their violent storms are Cyclones and move from the £ast« 
^ard to the Westward. 

I have placed on the Southern half of the Diagram a case wherein 
"another ship, E, in the same tempest, at the same time, but at a dis* 
^nce of 220 miles from the ship at A, may have the wind at N. W. 
-first, and steering N. E. 54 miles, to F, bring the wind to West, be« 
cause the centre of the Cyclone travelling as we suppose, bears then 
about 82 miles North from her. From evidence published in my 
J'ourth Memoir, Jour. As. Soc. Beng. Vol. IX, there seems little doubt 
that the unfortunate ship Goleonda which foundered with 300 Madras 
troops on board, must have run from the south side of a hurricane into 
its centre, in the tyfoon Cyclones of 22nd to 24th September 1840 in 
the China Sea, as I have supposed this vessel to be doing. See p. 78, 
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Scale 100' to an Inch. 

131. Agaia : we may suppose, off the coast of North America, a 
ship in Lat. 40^ North with a Cyclone evidently setting in at S. £. b. S., 
and that in a run of 6 hours at 10 miles per hour, or 60 miles to 
the W. N. W. the wind has only veered two points and become S. E. 
b. E., bat has increased in strength very considerably and rapidly, and 
with a falling barometer. The projection of this will give us a storm 
Cyclone coming up from the S. Westward, as usual thereabouts, and 
we are thus right in its track. As it may in such a case be impossible 
or hazardous to scud on account of sea and wind, and the dread of the 
dangerous shift, we have in such a case to consider what will be the 
proper tack to lie to on? which will be shewn in the next section. 

132. In consulting our charts and judging therefrom and from his 
log, and the veering of the wind what the probable track of a Cyclone may 
be, the seaman must bear in mind, that, first we have no ground for any 
certainty that the tracks of one year will be exactly those of another ; 
and next that while the tracks of some Cyclones on all the charts are 
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laid downjSO to say from the logs of a whole fleet of ships; others, such 
as those near the channel* some in the Southern Indian Ocean, &c. are 
necessarily laid down from the logs of one or at most two yessels, and 
this often without either having experienced the shift hy the passage of 
the centre over her, hut in all cases from there heing sufficient evidence 
to shew that the gale woi a Cyclone travelling at about a certain dis- 
tance from the ship on ahout a certain track. Our evidence for the 
tracks is in fact of all degrees of certainty from careful estimation, hased 
on reasonable proofs, up to what may fairly be called mathematical cer- 
tainty. 

133. The track of a Cyclone may be judged of also from the shift, 
though some seamen may be embarrassed in considering accounts of 
storms by others, or from their own logs, to judge what wa$ the track 
of the storm from the shift of the wind at the centre, but nothing is 
more simple. It may be done by the eye with the Horn Card, and a 
little attention to the table of Cydone-points at p. 88 ; but if exactness 
is required, it should be. done by projection. Thus, I suppose, in th e 
Southern hemisphere, that a ship, lying to, has the shift from S. £. to 
Norths See Pig. I. 
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Strike any oirde, crags it mth diameters, and mark on it the S. £• 
Cydooeor iPfttM^^potii^ (see p. 88) of the Storm card for that hemisphere, 
which will he (m the lower part of the left hand side, at A or in the 
S. W. quadrant of the drde ; then mark the North Cydone point which 
will be where the diameter to the right touches the circumference at B ; 
join these two, and draw a parallel «, y. through the centre of the circle. 
Measure off the angle B. y, or its complement from the fleur de lis to y, 
and it will give the compass track ; which in this case Is/rom £. N. £• to 
W. S. W. or from y to x, because the shift being from the S. £. to the 
North, the Cyclone must have been moving to the left, or from B to A 
to strike the ship first at A. 

Agam : suppose in the Northern Atlantic a shift from S. E. b. E. 
to N. b. W. (see Fig. U.) 




Here, as before, A is the Cyclone point of S. E. b. E. (or compass 
N. E. b. N.,) in the Northern hemisphere, and B. of N. b. W. (or com- 
pass W. b. S.) Job them, and draw the parallel « y through the centre 
ofyourdrd^ and the ang^ between the/surilfliff and y is the compass 
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rhumb of the Cyclone's track ; and as the wind, this time was at first 
blowing from the S. E. b. E. you see the Cyclone must have been ira* 
veiling up from the left hand or from B up to A^ or on a track of from 
the S. 55^ West to the N. 55® E. or from ar to y. I need not add that 
the seaman in these essays must of course take the average direction of 
his winds when the Cyclone is at full strength, before and after the 
shift. He will also understand how, without any sudden shift, when 
the \nnd has only veered rapidly with him, so as from any one point to 
settle for some hours at another, it was travelling on a given track, and 
lie was to the North or South of the centre, though no distinct calm 
interval occurred, which is often the case. 

134. It may appear at first sight to the old seaman, as well as to 
the novice and landsman, that we are a little hasty in deducing our 
opinions of the track from the shift of wind ; but I am fortunately 
enabled to shew that in one instance, certainly, where the shifts have 
no doubt been most accurately marked, the track is perfectly defined 
by the various shifts of wind of three ships exposed to the same Cyclone 
in sight of each other, but in different parts of the same calm centre I 

This remarkable and highly interesting fact I derive from a series of 
logs sent out to me by the Honorable the Court of Directors of the E. 
I. Company, which contains amongst others, the logs of the Fleet under 
convoy of H. M. Sloop Swift ^ homeward bound from China, in the 
Northern Pacific Ocean in July 1797. In this Fleet, as quoted by Mr. 
Redfieldy from Lynn's Star Tables, the H. C. S. Buccleugh was in 
severe distress, and the Swift foundered'*' in the second of the Cyclones 
which they encountered on the 2nd July (track a on the Chart.) In 
the third of these, at noon on the 8th of July, the H. C. Ships Cuff- 
nells, Duke of Buccleugh and Taunton Castle were in company and in 
sight of each other, in a tyfoon (Cyclone) from the N. Eastward, when 
a lull took place, and at 2 p. m. a shift of wind, which I give below as 

* And we cannot only almost mark the eiact spot where she did so, but we can say 
now to a artainty by what error (for want of this our new knowledge) these brave hearts 
were lost to their country ! The whole fleet were scudding across the S. Western quadrant 
of a slow moving, Cyclone under their foresails^-and^lhe Swift wts nearest to the centre. 
The ludiamen mostly broached to and lost topmasts, rudders, lower masts, &c. &c. 
The Swift was never more heard of, and melancholy to relate, she had on board the crew 
of H. M.S. Pro9iiUnc§, wrecked on a coral reef some time before, so that altogether she 
i| tvppoitd to hare gone down with nearly 400 spuls on board ! 
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in the three logs before me, and I note how such a shift for each smgle 
jBhip wonld give the track of the Cyclone. 

»!»•.« WmH at Knon Shifted at about 2 p. m. Shewing a track 

Ship. Wind at Noon. after a lull to to the 

C W.b. N. ■> 

N. E. < Veeringr rapidly to > W. b. N. 

I S. S. E 3 

JBueeUtigh. North. S. W. ' ' ' W. N. W. 

Taunton CattU. N. N. E. S. S. W. W. N. W. 

135. If the young mariner desires a lesson for practice, this is a 
i^apital one. He should strike a circle to represent the vortex of the 
Cyclone say of 15 or 20 miles diameter on any scale. Then marking 
Cuffnells at the N. W. compass^ (which is the N. £. Cyclone) point on 
one side ; and at the £. N. £. compass, which is the S. S. £. Cyclone 
point and so on of the rest, and drawing the parallels as just 
described, he will have before him at once the proof of how truly the 
tide of the track would have been told by each separate ship (to be 
between W. b. N. and W. N. W. accurately) in spite of their dififcrent 
changes, and how nearly we may rely upon a well kept log to indicate it.* 
The apparent anomaly of the CuffhelW log is rather a confirmation, since 
it shews, either, that there were, what we have just described, irregular 
gusts at the centre, or that she had drifted for a time into the Southern 
part of the circle. He will farther observe in the table of references to 
our Chart No. IV. that the Fleet was to the Northward of these three 
ships, and the track (6) is confirmed by the evidence of their logs to 
have been about North 65^ West, on the average of three days (rom 
the 8th to the 11th or 12th. And I may add, that in more than one 
instance where we have deduced the tracks from the shift of wind ex« 
perienced by a single ship, subsequent information has shown us to be 
perfectly correct. 

1 36. Col. Reid's Rule for tlie proper tack to lie to on. This 
is one of those great, but simple, results for which every seaman owes 
to this distinguished officer a deep debt of gratitude ; and every year 
and every new investigation proves the utihty and beauty of the rule. 
I have already explained that the track or course of a storm is consi- 
dered like ihat of a river, and that looking to the mouth of the river, 
we call the banks of the river right and left banks, according as they 

* And thtf log! of the East India Coinpany't ships were ia no respect inferior to the 
best of those ia the Rural Navy. 
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then lie ; so looking to the quarter foward$ whiek the Cyclone ia nioT« 
ing, we call the right side of the atorm all that half of the soppoaed 
circle, or ellipse, on our right hand, and the left side all that on onr 
kfl. I cannot do better here for my reader than to extract nearly 
what Col. Reid has said at p. 530 of the second edition of his work. 

' Rules for laying ships to in Humeanef.— That teck on which a ship should be laid 
to in a hurricane has hitherto been a problem to be solved ; and is one which seamea 
have long considered important to have explained. 

' In these tempest* , when a vessel is lying to and the wind veers by the ship's head, 
she is in danger of getting stern-way, even when no sail is set ; for in a hurricane, the 
wind's force upon the ship's masts and yards alone will produce this effect, should the 
wind veer ahead, and it is supposed that vessels have often foundered from this cause. 

' When the wind veers aft as it is called, or by the stem, this danger is avoided, and a 
ship then comes up to the wind instead of having to break off from iu 

' If great storms obey fixed laws, and the explanation given of them in thk work be 
the true one, then the rule for laying a ship to, follows like the corollary to a problem 
already solved. In order to defioe the two sides of a storm, that side will be called the 
right hand semicircle, which is on the right of the storm's course, aa we look in the direc* 
tion in which it is moving, just as we speak of the right bank of a river. The rule for 
laying a ship to, will be, when in ths right hand tsmieirelt, to haava toonthi starboard took, 
and when in tht Uft'hand semieirels, on the port tack in both hemispheres.* 

* The first of the two figures inserted here is intended to represent one of the West 
India hurricanes moving from the S. E. b. S. to the N. W. b. N. in the difeetion of the 
great arrow drawn across it The commander of a ship can ascertain what part of a 
circular storm he is falling ioto by observing how the wind begins to veer. Thus, in 
the figure, the ship which falls into the right hand semicircle, would receive the wind at 
first about E. b. N., but it would soon veer to East as the storm passed onward, and 
supposing her lying to. The ship which falls into the left hand half of the storm would 
receive the wind at first at N. E., but with this latter ship instead of veering towards 
East, it would veer towards North. 

' The explaoation of the rule will best be made out by attentively inspecting the two 
figures. In both, the black ships are on the proper tacks ; the white ships being on the 
wrong ones.' 

' The second figure is intended to represent one of those hurricanes in South latitude 
which pass near Mauritius, proceeding to the South-westward. The whirlwind is sup« 
posed to be passing over the vessels in the direction of the spear head. It will be seen 
that the black ships are always coming up, and the white ships always breaking off; and 
that they are on opposite tacks, on opposite sides of the circles. 

' If hurricanes were to move in the opposite course to that which they have hitherto 
been found to follow, then would the rule be reversed, for the white shipa would come 
up, and the black ships break off.'* 

* I have already (p. 96,) explained that the application of the law depends entirely on 
the knowledge of the track, and this, as here stated, he will constantly see exemplified* 
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137. The ever memorable loss of the priies taken by Rodney, on 
the l8t of April 1782, together with an immense number of merchant 
men, and nearly all the men-of-war convoying the fleet, should not be 
Passed over here, as affordmg a truly awful lesson of the importance of 
our science. From Mr. Redfield's " Memoir*' in the United States' 
Naval Magazine, and a Memoir of Admiral Grares, before me, which 
I think has been copied firom the U, S. Journal, it appears that H. M. S. 
Ramilies^ Canada and Centaur^ of 74 guns each, with the PaUat 
Frigate, and the VilU de Paris of 1 10 guns, Ghrieux and Hector of 
74, Ardent and Caton of 64 guns each, prises, and a convoy which, 
even after those for New York had separated and the Ardent, Pallas and 
Hector put back, still amounted to ninety-two or ninety-three sail, were 
overtaken by a hurricane-Cyclone, on the 16 th of September 1783, 
which increased rapidly from E. S. £. The fleet fully prepared for 
bad weather, hove to, but unfortunately on the starboard {which was 
the wrong) tack, for at 2 a. m. on the 17th, when in about Lat. 42^® 
North, Long. 48^® West, the whole fleet were taken aback by a shift of 
wmd, evidently of terrific violence, to N. N. W.* The Ramilies, Admiral 
ChraTes' flag-ship, lost her main, mizen, and fore-top-masts, was poop- 
ed, and apparently in danger of going down stem foremost ; and the 
following day shewed that many of the men-of-war and of the merchant- 
men also had been as ill treated, for there were ''signals of distress 
everywhere." The Cyclone continued at N. W., and before it left the 
helpless fleet, the whole of the men-of-war, except the Canada, had 
foundered or were abandoned and destroyed ; and so large a proportion 
of the merchantmen that this is supposed to be the greatest naval 
disaster we have upon record. Upwards of three thousand seamen alone 
are computed to have perished by it ! 

The track of the Cyclone appears from the shift, E. S. E. to N. W.f 
to have been one travelling to the N. E. b. N. about five degrees to the 
Eastward of the termination of Track B on Chart I., and though it is 
true the men-of-war, as well as the prises, were in a deplorable state, yet 
no doubt the tremendous shocks and consequences of dismasting, poop- 
ing, and the like, added not a httle to their danger ; for it is said of the 

* Obierve that this is nearly our Fig. II. at p. 101. 

t The fint gust mentioned as from N. N. W. I take to have been an incurving wind 
at the centre, and that these are the average points. 
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C^iauTt that the Admiral waa thrown out of hia cot by the shock I If> 
mth the wind at E. S. £., sail had been carried to the North but some 
fiflj or a hundred miles» the centre would have passed by without reach- 
ing ihem, and heaving to on the larboard tack, for they were on the 
left side of the track, would have then given them a common gale, 
drawing aft till it ended with one at W. N. W. or a fair wind. The 
young sailor should make another lesson of this. 

138. Scuddiiic or heavinc to* Every seaman of course b^ns 
by considering this question with reference to his searroom. In what 
follows, I shall suppose throughout that he has searroom, and that, 
either because he has a fair wind in the Cyclone, or because he wants 
to profit by it, or wants to get out of its way, or has a leaky or crank 
ship, making lying to dangerous, he desires to scud, or wishes to know 
what he had better do. He has also, of course, by this time a oorrect 
notion of how the centre of the Cyclone bears from him, and for many 
parts of the world what are the usual tracks, or he has calculated pretty 
nearly what the track of the one he is engaged in is, from his previous 
run and the veering of the wind, as shewn at p. 99. He has now to 
consider if he is, with relation to these iwo data, the bearing of the oen- 
tre of the Cyclone and its traok-^ 

A. Behind it, 

B. On either tide of it, at about right anglet to its track, 

C. Brfore it» track. 

Now (A.) his precautions must be directed if behind the Cyclone. 
In Mcuddinff,* 

(1.) Not to run into the heart of it. 

(2.) Not to run too far be/ore and then gradually across it. 

(3.) Not to lose the advantages he may derive from it. 
In heaving to. 

(1.) To do so on the right tack. 

(2.) To be careful when bearing up not to overtake it again, 
and therefore r-.-— 

(S.) Not to bear up too soon. 

* Stilon wtil note that I me the word fcuddiog in this paragnph, and indeed elie- 
whtrt mthar IpoMly, and eomrtimet almoet inproperly, ts nothing but wiling with the 
wind right fft, or tw9 Pf Uuoa points on ihB quarter, should in strictoeis be calbd spud- 
ding, but for shortness sake I have not been particular. 

p 2 
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Or (B.) his precautions if on om tide of a Cyclone at about a right 
angle to its track must be. 

In scudding. 

(1.) To scud with it, but not to edge too far into it — i. e. to 
keep at a safe distance from the centre. 

(2.) Not to oTer-run it, and be thus led to cross into, and before 
it if he has not full sea room, and time to do so. 

In heaving to, to do so on the right tack. 

And (C.) his precautions when be/ore the track of the storm must 
be in this, which is the most difficult case, for it is that of a Cyclone 
''coming down** upon him, (see p. 73.) 

Inseuddinff. 

(1.) To be careful that he can do so in a direction which will take 
him out of the way of the centre. 

(2.) That he has full time (aUowing always at least from ten or 
fifteen to twenty miles an hour for the Cyclone's rate of travelling,) to 
get out of the way of the centre. 

(3.) That if already in part, as it were, out of the way of the focus 
(i. e. when there is every probability that it will pass near but not 
oyer him) he does not, by scudding, put himself more fully in the way 
of it. 

(4.) To see if, by hauling up (should wind and sea, and the condi- 
tion and qualities of his ship allow of this), and then heaying to when 
the Cyclone by approaching becomes of full strength, he cannot get 
farther towards its border, and thus more surely at a distance from the 
dangerous central focus. 

In heaving to, 

(i.) To heave to on the right tack for the shift and for " coming 
up** to the wind as it changes, instead of breaking off. 

(2.) When the calm centre reaches the ship to keep the Teasers 
head the right way to avoid being taken aback. 

139. The following Diagram of a Cyclone in the Northern Hemis- 
phere, travelling to the E. N. £. as in the Northern Atlantic, will shew 
this more distinctly. In it the ships A^ H^ I^ M^ on the outer circle at 
the four cardinal points are pursuing safe tracks rowiM? the Cyclone; the 
ship M having carefully, but at some risk of course, to cross in front of 
it. 
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In the next circle O9 Ty U and V, finding themadyes too far in« 
are all doing their best to get cut of the Cyclone circle, as they under- 
stand their position and have plenty of sea room. 

But 'Wf Xy Y and Z are all '^ carrying on** to get farther into it ; 
and while "W, Y and Z are standing right in to cut off the centre, if 
they can reach it in time, X is chasmg it as hard as wind and sea will 
allow him, and will run on till he broaches to, and is dismasted or up*, 
set. 
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We may call 8 one of that class of the old school who still affirm 
that ^' you should always heave to in a hurricane" and we see that he 
bai done so— on the wrong tack ) and will just drift into the centre as it 
passes and be taken aback by the shift from the North. 

140. If this page which is purposely printed on thin paper be held up 
with the face of the cut to the light it will then represent on the reverse 
a Cyclone in the Southern Hemisphere, trayelling to the W. N. W.* 
the letters distinguishing the ships being chosen so as to appear rightly 
placed when so looked at also. 

* Though thn if an udubueI track there. 
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141 . It will perhaps be useful if we try to give an extract from the 
imaginarj logs of each of these ships, and this will not be so much pure 
invention as the reader may at first suppose ; for I believe that, either 
from my own materials (published and unpublished) or those of other 
writers on the science, I could produce instances of every kind of man* 
agement and mwmanagement which I shall here set down. 

Loo OF A {bound to the Southward), ** Finding the wind sea and 
squalls increasing rapidly with a falling Barometer, and all the signs of 
a Cycbne of which the centre is to the South of us, bore up to allow it 
to pass,'' See. 

Loo OF I {hound to the N. B.) We have a Cyclone evidently pa«i« 
ing to the North of us. Kept away East to allow it to pass, so as not 
to approach too near to the centre. 

Log of M (bound to the North), After all due calculation I am 
of opinion that we are so far in the direct track of the Cyclone to the 
W. S. W. of us, that we have yet time safely to cross in front of it» 
All hands called, head braces stretched along, good hands to the helm, 
hatches battened down, &c. &c. 

Log of H (bound to the E, 8, E.) As we are evidently overtak- 
ing the Cyclone, bore up South to get well on the S. Western quadrant 
before hauling up, so as not to plunge farther into it. Tremendous 
confused sea while crossing ; no doubt from the wake of the Cyclone. 

Loo of T (bound to the E, N. E.J Gale and squalls becoming 
terrific with a fearful sea and Barometer falling ; bore up to run farther 
out of the Cyclone circle. 

Log of X (bound also to the E, N, E,) Gale and squalls excessively 
severe, but the vessel behaving beautifully and steering to a quarter of a 
point — — — .. At 1 A. M. in a terrific squall the wind shifted to S. S. 
£. which brought us by the lee. Before the helm could be put over and 
the head yards braced round we were driving astern at a frightful rate 
against the former sea ; paid off, but in a few minutes had lost main and 
mixen masts, &c. 

Log of Y (bound to the N, E,) Tremendous gales and sea. At 
9 A. M. it fdl oalm with a sea which was rising in mountain peaks on 
all udes of ns, and running in every direction. Ship perfectly unman- 
ageable. At U A. M. a terrific burst of a hurricane came down with a 
roaring noise like thunder, takbg us flat abadc. Bowsprit and Fore- 
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mast went in one heairy plunge, and finding tbe Teasel woold not pay off 
and was pressed down with the lee gonwales far below the water, cut 
away the main roast, &c. &c. 

Loo OF Z (hound to the N. N. W,) Finding it impossible to nm 
any longer, thongb dead before tbe wind, bore to on the starboard tack. 
At 1 1 A. M. a sodden shift of wind from S. 8. £. to N. N. W. taking 
us flat aback, lost topmasts, boats, booms, and eyery thing on deck. 

Loo OF 8 (bound to the South Eastward.) Gale yery severe ; 
every sign of an approachmg hurricane. Hove too, &c. In a few hours 
calm with shift throwing the vessel on her beam ends against a heavy 
sea and obliging us to cut away mizen mast, &c. 

Loo OF "W {bound to the S. S. W,) Running under dose-reefed 
main and fore topsail and main trysail, broached to by a heavy quar« 
tering sea; lost topmasts, sprung main and foremast^, 3 feet water 
in the hold. Head of the rudder split and two of the rudder pintles 
gone, &c. &c. 

142. The mariner (I mean the careftd man who consdentioaBly 
endeavours to do his duty to his country or his owners) will now I hope 
easily see how simple it is, first to ascertain his position with respect to 
the bearing of the centre, and then what line of management it will 
be best for him to adopt ; and he will no more consider the time as lost 
in these brief calculations than he would that which at the approach of 
a dark stormy night, near a dangerous passage, he devotes to weighing 
carefully whether it will be better to stand on, or to heave to, or work 
to windward, or anchor. 

143. I desire to be understood by those who may read and consider 
aU this, and indeed for the whole of this work, that I quite appreciate, 
and fully aUow for, the differences between the smart and well-found 
man-of-war, with her well-disciplined and numerous crew, and her tried 
and trained officers, and the ill-found, half-manned merchantman, with 
her best hands on the sick list ; or (I grieve to say) too often her grossly 
insubordinate, or incapable officers and ship's company : and I am well 
aware how safely the commander of the first can calculate upon his 
officers, his men and his ship, to the hour and tbe minute, and how 
little the last can venture upon the chance that in two or three hours 
he may have far worse, or better, weather ; but writing for all, I explain 
as clearly as I can tbe danger and the prudent course, and each must 
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calcalnte for himself what his ship> hb officers and his crew can bear 
and do in the hour of need, if it comes. 

1 44. Thm twe of the Tnuuiparent Horn Cards. To explain 
ihisy I suppose I have to shew them for the first time to a plain Sea« 
man, or to a very yomig Officer who knows nothing about them, and 
by following with a little patience the steps laid down in the following 
lessons, there are none who will not, I trust, be able quickly, not only 
to understand it themselves, but to explain it to others. 

145. Clearly to understand the Horn Cards the learner should first 
consider one of them attentively, when he will see that in the middle 
the eight points of his common compass cards are laid down to guide 
his eye, but that the cirelei represent the winds as they may be blowing 
in a Cyclone, and that these winds are always at tangents to the com- 
pass points. Thus in the Northern Hemisphere the N. £. wind is 
marked at the N. West point of the compass, and so on. It is this 
confounding the wind points (or wind tangents) with the compass points 
on the storm-card, because they are both on the same card which some- 
times confuses a learner. 

The first and most useful lesson the plain seaman can give himself in 
this new science is, to obtain the habit of considering that all winds 
may be, and many certainly are, not blowing in straight lines, but in 
carves. This is not so easy ; for we are all habituated from our child- 
hood to consider the wind both as blowing ^^ where it listeth** and also 
in a straight tine from one point to another,* so that we are a tittle 
puzzled when we must think of the (apparently) straight lines shown by 
our dog- vanes and weather-cocks, or by the trim of the sails of a whole 
fleet, or the furious gusts of a squall or hurrioane, as only parts of a 
great curve. 

The best way to form a good notion of this is to take a common map 
of any kind, on a large scale, say on that projection on which the paral- 
lels of latitude are great curves, and put a dot on one of the parallels 
for your ship's place. Now, putting the hands, or two pieces of paper, 
so as to cover a parallel of latitude aU but an inch, or half an inch, on 
^ach side of your dot-ship you wilt readily see then how the folks on 
hosxA of her might suppose and affirm their wind to be a straight tine, 

* Jtut tfl we talk of die inH of the lee, many landemen eniiflr the word ti if it appliad 
to a korizonttl tad not a curved lurface of about eif ht tncliee to a mile. 
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just as you do at sea of your wind ; and yet you can see that it is part 
of a great ciure whicli might be also part of a circle of seyeral hundred 
miles in diameter. It is indeed supposed by Professor Dore and Mr. 
Redfield that all winds form circuits, which would make them all 
cunre in some part, if not in the whole of their courses.* 

The next lesson to give one-self is this. When you have obtained 
the habit of recollecting that the wind, though apparently blowing in 
a straight line for you, is, or may be, really blowing in a curve forming 
part of a circle or ellipse, to consider then on what part of the circle 
or ellipse you are? Say the wmd is at North; you may suppose 
according to the hemisphere you are in, that you are on the East or the 
West side of a circle ; and so on of every other wind, as in the tables 
given in pages 86 and 88. 

Making marks for ships' positions on a sheet of paper or an old Chart, 
and putting the Transparent Card over them^ so as to see by it how the 
centre bears from the ship, is the next lesson, and will be found highly 
useful, for it is not every seaman who has the habit of considering his 
present wind a minute tangent line only, and the centre of a storm lying, 
according to the hemisphere he is in, at a perpendicular from that tan- 
gent. The habit of thus considering the wind, is what will give the 
plain seaman a complete understanding of the theory. He can always 
refer to the table in p. 86 to see if he is correct, and he will find it to 
be a sort of '* boxing the compass at right angles,'' which every one has 
not got. If whenever you look at the dog-vane or a weathercock you 
make a rule of considering the wind also as a tangent line ta a circle in 
either hemisphere you will quickly master this difficulty. '* How is the 
wind Mr. ?" S. S., W. Sir," {and i/ it is part of a Cyclone in the 

Sem } ^^'"HPA^^ the centre bears { J^'s^E^' } ^-^ «'•) 

* If we fuppose m Cyclone of 300 miles ia diameter and thus ( in round numbers) a 
little more than 900 miles in circumference, and 32 ships placed round this circumfer* 
eoce, each with a wind one point different from its neighbour, they would still be 29 
miles apart. Many of the gradual changes of the wind from quarterly to a-beam, close- 
hauled, and breaking off from the course, are probably owing to these circuital winds as 
the ship runs on, though in fine weather. Thtr$ it no doubt that in tropical countriot 
the wind it of ton blowing in circular vorticot though not riting to the force of a ttorm. 
This remark, which I now print in Italics, closed the note in the first edition ; and agam 
while I was writing this in India Col. IMd was collecting undoubted prood of it at 
Bermuda. See part V. Misoellanet. 
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The next lesson is to move the Storm Cards, each in their own hemi* 
sphere — ^for with them you kavs the hurricane in your hand recollect 
—-oyer an Island, or a fixed mark of any sort to represent a ship lying 
to, on a Chart, and to notice how the effect of a Tortex of any size, if 
so moving, would produce the changes of wind, of which we read ; sup- 
posing always that we move the Storm Card along the right track :* 
As across the Leeward Islands from the S. £. ; along the Coast of 
North America from the S. S. W. or S. W. ; in the China Sea from 
between N. £. and S. £. to the S. W. and N. W. &c. ; for, as will be 
easily seen, i/ the track of the Storm varies, the changes of the wind 
also vary, and if in either hemisphere a s^rm came, for instance, from 
the West instead of the East, the changes would be exactly opposite, j* 

The seaman should next mark off a ship's place, real or supposed^ 
with her run or drift for any given number of hours, and then, moving 
up the Storm Card near, or across this, observe how the motion of the 
Storm and this run or drift induce different, or more rapid, changes of 
the wind, or take a ship out of, or run her headlong into a Storm. 
These preliminary lessons may appear trivial, but they are not so ; and 
the seaman who will give them a little attention, will find great advan- 
tage from so doing. I need, I hope, remind none that when bad wea« 
ther is coming on they will have other matters to attend to than study- 
ing then the applications of the Science ; and that it is the cool and 
patient consideration of emergencies in fine weather and at leisure, that 
makes the able and ready seaman when a crisis arrives. 

If a small hole is drilled at the centre of the horn cards, just large 
enough to admit the point of a pencil and a mark be made on a sheet 
of paper to represent an island or a coast town, or a ship hove to, and 

* The •eamma and student will 6nd it convenient to have two bullets Battened and 
covefcd with silk and m piece of narrow red tape about 18 inches longr* stitched to the 
inner side of each ; these may be laid down in any direction on a Chart, and will repre- 
sent the track of the focus of a storm very distinctly as a sort of " Line of mischief over 
which the Card may be conveniently moved at pleasure, and the chancres perfectly 
noted. 

t He should next mark off two ships' places, and move hu Storm Card so as to pass 
the centre between them, noting how the wind will veer with each ship, though the whole 
hurricane is fttrniiig acoording to the Law of its hemisphere. If he seu these down on a 
piece of paper he will see at once how the contradictory accounts of winds veering an<l 
" backing rmmd," as it it called, are perfectly true, though till now inexplicable. See 
Diagram at p. 13. 

a 2 
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the wind's pUce at the outer circle of the card, be put over this, 
while a pencil point is held in the hole, it will be seen how in moving the 
card 80 as to make the successiTe changes of wind pass orer the island 
(or near it allowing fcnr the drift if a ship is supposed) the pendl point 
will trace out the track of the Cyclone's centre. 

146. I now proceed to apply all this by practical lessons in Tarious 
parts of the world for the uses of the Storm Cards on Horn, which will 
be found in the pockets of the covers ; one being for the Northern, the 
other for the Southern hemisphere. 

The following rules must be borne in mind ; 

1. — ^The card may be supposed to represent any sised storm from 20 
to 500 miles in diameter, and as many more circles may be supposed to 
be added to it as may be necessary to suit the scale of the chart. 

2. — The Jleur de lis must always be kept on the magnetic meridian 
when using it. 

3. — It is always to be placed so, that the win^e place (or Cyclone 
Point) is over the ehip^e place. 

4. — It is to be moved as required along the known, or estimated, 
track of the storm. 

147. Special ezampleft for the use of the Storm Oarde. 
For tbb Wbst Indies. — Mark off the place of a ship in Lat. 16<* 
North, Long. 50^ West, and suppose her bound to Trinidad. 

The weather and barometer indicate the approach of a hurricane or 
severe gale, and the wind b at £. b. N. 

Now place the Card so that part of the outer circle which lies be- 
tween East and £• N. £. may lie over the ship's place, and it will be 
seen that if this ii a Cyclone* the centre of it bears S. b. £• or tkert' 
aboute from you.f 

Next you know (see p. 28 and chart I.) that is hereabouts that the 
West Indian, Atlantic and American coast storms seem to take their 
iise, and that they travel from hence, as far as yet known, on a track 
to the Northward of West, but rarely so far so as North-west. W. b. N. 

* Tlie fall of the Barometer and tho appearance of the weather are in all oommon 
cases sufficient to distinguish it from the trade risioflr to the strength of a gale, as trade 
winds and monsoons sometimes do. 

t Thtrmbouu, because there bmj be some inegularity or incurring of the wind i set 
p. 88. 
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or W. N. W. then, is probably about its track, and fifteen or eighteen 
miles its rate of sailing in that direction. 

I suppose your sea to be not yet very heavy, so that with the wind at 
£. b. N. and every chance of its becoming more Northerly, your ship 
sound, and crew hardy and smart, with plenty of good helmsmen 
amongst them, the temptation to run on is very great ; but you see 
also in a moment that, if you do, you will cross before, within, or close 
behind, or at the very centre of the Cyclone, and that you will thus, as 
it were, thrust yourself, if not into the jaws of destruction, certainly into 
a useless peril.* Now as no man runs his ship headlong into a water- 
spout when backing his main«yard for ten minutes can keep him out of 
it, your prudent course is to lie to, and allow the Cyclone to travel 
past you, and the rise of your barometer and the gradual veering of 
the wind to the Southward of Blast will show you that it has done so, 
and all you have then to be careful of is, when standing on not to 
overtake the Cyclone, should it by any chance be a slow moving one : 
see p. 107 for your various considerations and chances. f 

148. Suppose your ship in \&^ North and 72® West with all ap- 
pearances of a Cyclone the wind at W. N. W. and she is bound to 
Grenada. Mark off her place, and lay the W. N, W. of the Horn 
Card over it ; and you see at once that is a storm of which the centre 
lies about N. N. E. from you, i. e. between you and the shores of St. 
Domingo, which it is probably then ravaging ; and you moreover see 
that, for you, it is a fair wind by which you may safely and surely 
profit ; hauling first a little to the Southward to be sure of a good 

* You will see also that supposing evea that you get safely through or past the centre 
by " dashing at the hurricane," all you gain on one side of the storm circle you lose on 
the other as the winds become Westerly 1 

t It requires, indeed, tome little coo6denee in this kind of knowledge for a Commander 
to bring himself to what is called " throwing away a fair wind ;" and more than one haa 
told me, after being severely damaged, that though they suspected from the Law of 
Storms, that they were running into mischief, yet they could not resolve to loee a chance 
where others might push on and laugh at them ; and many, like myself, may have heard 
between 30 and 40 years ago, " the Captain's BaromttMr'galei of wind" grumbled over, 
when reefing top-sails by its warning ; and even his Lunait and Chronometers aneered 
at 1 It seems that, with seamen especially, all useful knowledge has to force its way 
through this ^tislike of novelties. One would give something to know what the grood old 
fint rate observers vrhh the Astrolabe and Quarter Staff and Davis* Quadrant, said of 
the " looking gitfs gineraek" whieh we call Hadley't Quadrant 1 
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offing from the more Tiolent and dangeroas part, and also to get room 
to keep away a little if the sea should be heavy when you get on the 
8. Eastern quadrant of the Cyclone when the wind, as yon see, will 
haul to the S. W. 

149. Suppose you are bound from New Orleans to the Havannafa, 
and that at a day's sail from the first port you b^in to have a falling 
Barometer, a heavy sea, squalb, gloomy weather, &c. and " half a gale" 
from £. N. £. 

With the old knowledge we should all, certainly, " carry on" to this, 
and keeping the wind about a point before the beam, push on for our 
port under double reefs, with a close look out on the steerage 7 But 
place the Storm Card on the chart, and you will see that if you do so, 
you will be rapidly plunging into the Cyclone. 

But you need not therefore heave Ui^ for you will note that the hur- 
ricanes hereabouts all travel between the £. N. £. or N. Easterly to 
North and even N. Westerly. It is clear then that you can profit by 
it by sailing round it, i. e. keeping away West, W. S. W., S. W., 
8. S. W., and South, as your Barometer guides you, and thus make a 
curve round the heel of the storm, and which will not be a large one ; 
for as it is probably flying ten or twenty miles an hour on its track 
while yon are, in the beginning of the storm, and if the track be one to 
the Eastward of the meridian, going wholly the other way, the wind 
will veer at first so rapidly, if the track is to the Eastward of the 
meridian, that you will be surprised to find how soon your Easterly 
gale is at North, N. W. and West, just as your Storm Card shows. If 
however it should be one of the Cyclones which, like M I« or E have 
tracks to the Westward of the meridian, it is evident that this may be 
merely scudding with the storm, if its track is very Westerly, or cross- 
ing the track before the centre, and perhaps much too near for safety. 
This will be quickly known by the veering or steadiness of the wind 
(see p. 98) and if it is supposed that the track is one of these, the plan 
is to heave to on the starboard tack, being in the right hand semi* 
circle. 

150. In the Northern Atlantic. A ship from Boston hound 
to Bermuda at 200 miles S. £. of Cape Cod, meeting a N. Easterly 
gale with a falling Barometer and other indications of a hurricane 
Cyclone will clearly understand also why she has her choice of run- 
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ning into the heart of the Cycloney at the risk of being dismasted or 
upset, if she persists on her direct coarse as long as she can stand on, 
or of sailing round the 'Western edge of it, and thus at the expence of 
a little curve in her track making a fair wind for her whole voyage. 

151. Colonel Reid has given in his work the following: which I 
copy entire, as afiPording the seaman both for that and other quarters 
of the globe an able instance of how we may in time profit by this 
enlarged view of the practical utility of the rules of our new science. 
Every reflecting and experienced seaman must recollect his disappoint- 
ments (and often his losses, at least of time if not of money) at finding 
his fair wind gradually become a foul one, and not a few may recollect 
by how many theories and assumptions they have endeavoured to 
account for these apparently capricious veerings. 

A NOTE. 

On lh§ Wind$, at influencing ih$ traeki taiUd by Bermuda VetteU ; and on the advaU' 
tag§ which may be derived from taiUng on Curved Courtet when meeting with Progrettive 
Revolving Windt, 

" la higrh latitudes the prevailioff atmospheric currents, when undisturbed, are west- 
erly, particularly in the winter season. As storms and finales revolve by a 6xed law, and 
we are able by observation to distinguish revolviog finales from steady-blowing winds, 
voyages may be sliortened by taking advantage of them. 

" The indications of a Progressive Revolving Gale, are, a descending barometer with 
a regularly veering wind, or with the wind changing suddenly to the opposite point 

" In the Northern hemisphere Storms revolve from right to left, thus, v^7 

" In the Southern hemisphere Storms revolve from left to right, thus, l,j 

" The indication of a steady-blowing wind which will not revolve, but blow in a 
straight-line direction, is a high barometer remaining stationary. When the steady wind 
blows from either pole, according to the side of the equator, the atmosphere will be both 
dry and cool. An increase of warmth and atmospheric moisture, are indications of the 
approach of a Progressive Revolving Wind. . 

" Saiting from Bermuda to New TorAE.— The first half of a revolving gale is a fair 
wind from Bermuda to New York, because in it the wind blows from the eattt but 
the last half is a fair wind from New York to Bermuda. During the Winter season, 
most of the gales which pass along the coast of North America are Revolving Gales. 
Vessels from Bermuda bound to New York, should put to sea when the north-wut wind 
which is the conclusion of a passing gale is becoming moderate, and the barometer is 
rising to its usual level. The probability is, more particularly in the winter season, that, 
after a short calm, the next succeeding wind will be eatterly, the first part of a fresh 
Revolving Wind coming up from the South West quarter. 

" A ship at Bermuda boubd to New York or the Chesapeake, might sail whilst the 
wind is still weti, and blowing hard, provided the barometer indicate, that this West 
wind is owing to a Revolving Gale which will veer to the northward. But as the usual 
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track which gales follow in this hemisphere is Northeriy or North-easCerly* such « ship 
should be steered to the Southward. As the wind at wtit veers towards north-mttt and 
north, the vessel would come up, and at last make a coarse to the westward, ready h> 
take advantage of the «at( wind, at the setting in of the next Revolving Gale. 

" SaUing from Ntw York to Btrmmda,^A vessel at New York and bound to Ber- 
■lada, at the time when a Revolving Wind is passing along the North American coast, 
shoold not wait in port for the westerly wind, but sail as soon as the first portion of the 
Gale has passed by, and the N. E. wind is veering towards north; provided it should 
not blow too hard. For the north wind will veer to the wetiward, and l>ecome every 
bonr fairar for the voyage to Bermuda. 

" SoUing Utwoon Halifax •nd Bermmda^—k great number of gales pass along the 
coast of North America, following neariy sunilar tracks, and in the winter season make 
the voyage between Bermuda and Halifax very boisterous. These gales by revolving 
as extended whirlwinds, give a northerly wind along the shore of the American 
Continent, and a touthoriy wind on the Whiriwind's opposite side Car out in the Atlantic 
In sailing from Halifax to Bermuda, it is desirable for this reason to keep to the westward , 
as affording a better chance of having a wind blowing at north, instead of one at umth ; 
as well as because the current of the Gulf Stream sets vessels to the eastward. 

" From Barbadoes to B«niiiida.~ When vessels coming from Barbadoes or its netgh- 
bonring West India Islands, sail to Bermuda on a direct course, they sometimes fall to 
the eastward of it, and find it very difiicnlt to make Bermuda when westerly winds 
prevail. They should therefore tske advantage of the trade wind, to make the 68o or 
70® of West Longitude, before they leave the 25® of latitude. 

" SaiUngfrqm England to Bcrsmda.— On a ship leaving England for Bermuda, 
instead of steering a direct course for the destined port, or following the usual practice 
of seeking for the trade winds, it may be found a better course, on the setting in of an 
oatterly wind to steer west, and if the wind should veer by the touth towards the west, 
to continue on the Porttaek, until by changing, the ship could lie its course. If the 
wind should continue to veer to north and as it sometimes does even to the eattward 
of north, a ship upon the starboard tack, might be allowed to come up with her head 
to the westward of her direct course. On both tacks she would have sailed on curved 
Unei, the object of which would be, to carry her to the westward against the prevailing 
wind and currents. There is reason for believing that many of the Revolving winds 
of the Winter season originate within the tropics : and that ships seeking for the steady 
trade winds, even further south than the tropic at that period of the year, will frequently 
be disappointed. How near to the Equator the revolving winds originate, in the 
winter season, is an important point not yet sufficiently observed. The quickest voyage 
from England to Bermuda therefore, may perhaps be made, by sailing on a course 
composed of many curved lines, which cannot be previously laid down, but which 
must be determined by the Winds met with on the voyage. This principle of taking 
advantage of the changes of Revolving Winds, by sailing on curved liney, is applicable 
to high Utitttdes in both hemispheres, when ships are sailing westerly.'* 



W. R. 



Oovirnmont Houte, Bermuda, 
21ft March, 1646. 
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152. While correctmg thiB» I read the account of the Great 
Western Steamer committing the old hlunder of steaming into a Cjclone 
in the Atlantic Ocean, in which she was nearly lost. She had it begin- 
ning at S. W. and reering gradually to N. N. £. Her drift iu distance 
steamed, in the interval of 36 hours, is not given, but it is clear that 
she was on the South side of a Cyclone travelling about from West 
to East, taking her to have steamed and drifted about 100 miles to 
the N. W. 

In the same Cyclone a Royal Mail Steamer from the West Indies to 
Bermuda having met the Cyclone on her track, slacked her speed to 
allow the centre to pass her, and made a fair wind of its southern 
quadrants to her port. 

153. A vessel from Europe, bound, say to New York, meets with 
a strong S. S. Easterly gale and falling barometer, about the meridian 
of Bermuda. Here the seaman will observe, by the tracks and his 
Storm Card, that he is on the Eastern side of the Cyclone, which is 
travelling towards him on an E. N. E or North Easterly course, and 
that if he stands on he will inevitably meet it. To run off to the N* 
W. till he has brought the wind to, at least, E. N. E. or N. E. and his 
barometer is rising, would be the means of getting out of the way of 
the centre ; but it is very uncertain what are the sizes of the Cyclones 
hereabouts, and the distance he might have to run ; most seamen will 
probably therefore prefer heaving to and allowing the centre to pass 
them, when the wind will become a fair one.* See what has been 

* It has been noted before that these situations, when a ship is directly on the average 
track of the Cyclone are those of the greatest difficulty on two accounts. It is difficult 
to say beforehand, unless great attention has been paid to the run and veering of the 
wind, on which side of the track the vessel is ; and the rate of travelling is here a serious 
question on which every thing depends, and it is difficult therefore to judge if by running 
off for a few hours we shall really be getting further out of the way. In the instance 
given above, the centre bears about W. S. W. and the track may be due £. N. £. or 
N. E. If it be only £. N. £. there might be time to cross in frout and round the 
Northern verge of the storm ; but if it be travelling N. £. the wind and sea may become 
too heavy to allow of standing on, and the run made would then only have brought the 
vessel directly into the path of the focus : with the encumbrance of her sail, if she meets 
it unexpectedly. Nevertheless there may be many cases, such as urgent service, chas- 
ing, and the like, in wliich the sails, and even the chances of the masts going with them, 
are not worth considering, and it is therefore proper that the seaman should have all the 
resources and the risks before him, for it is not impossible that a case might occur in 
which he might by clever maoceuvring inflict a share, at least, of the latter on an enemy. 
Every expeneuced officer can tell how often in coast cruising the chase escapes by her 
superior knowledge of the winds and currents. 

R 
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said before at p. 29 on the tracks and for the sites of the Atlantic Cy- 
clones daring the winter gales see also Chart No. I. 

154. Coftsts and Sems of Europe. If I Tentore to give any 
examples for these parts, it is rather with the hope of ezdtiiig the 
attention of seamen to the subject, than as founded upon any poaitiTe 
knowledge which we as yet haye. It is probable^ as before-stated, (p. 
30) that the great Atlantic Cyclones sometimes reach the coasts of Spain 
and Portugal, and that their Northern verges extend to the coast of 
Ireland as shewn on Chart No. !• 

We have also authenticated examples of true circular Cyclones pass- 
ing over Great Britain, and of small hurricane-like storms, both as to 
force and veering, prevailing between the Chops of the Channel and 
Madeira, but of the storms of the inland seas, such as the Mediterra- 
nean, iBgean, Baltic, &c. we have no defined accounts, though their 
suddenness and severity render it most desirable to learn if they be 
Cyclones or not. I shall thus merely adduce cases in which the seaman 
may use the Storm Card " to consider with,*' and then if his ejqperience 
should justify it, guide himself by the help which they afford. 

155. I suppose a vessel bound into the Channel in Lat 47^ North 
and Long. 20^ West, with a smart gale which has veered from East to 
£. N. £. and a sufficient fall of the barometer to induce the supposi- 
tion, that this may be a Cyclone travelling towards the Channel or Bay 
of Biscay. 

The Storm Card will show forthwith that the centre bears S. S. £. 
of the ship, and though with the wind at £. N. £., if the ship can 
stand on the port tack, S. £. would offer most advantage, this may 
be leading her to keep company with the Cyclone and get worse 
weather; it maybe therefore well to consider if standing 50 or 100 
miles on the starboard tack, or due North, may not be the safer plan ? 
and the barometer here will soon show if the distance from the centre 
has increased. 

If hearing to be found necessary, from stress of weather, then the 
card will also show that being on the port side of the track of the 
Cyclone, which may have come up from the Bermudas, and in aU pro- 
bability is travelling to the £. N. £. or N. £. the port tack is the one 
to heave to upon, and that the wind will draw afl and not forward. It 
will also, by moving it along an average track, warn against the error 
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of ranniog again into the Cyclone when it has passed bj ; which 
maj be avoided bj keeping a little to the Southward, and if possible 
on the South-western quadrant of the Cyclone, where the wind is 
from N. W. to West. An outward-bound vessel, from Europe to 
America, would of course manage quite differently, her business being 
to profit all she can by being on the favourable side of the Cyclone, 
and to avoid (especially if it be a slow-moving one) running into the 
heart of it, where the violence of the wind, though fair, and the heavy 
sea must expose her to broaching to if she approaches it too closely. 

156. If we place a Storm Card between the Coast of Ireland and 
Cape Finisterre, we shall understand as before said (p. 32), how a Cy- 
clone of 600 or 800 miles in diameter may fill up the whole Bay of 
Biscay and the entrance of the Channel, and while it is a Westerly 
storm on the coasts of Spain, be a Southerly one for those of France, 
and South-Easterly and Easterly for the Channel and coast of Ireland. 
A ship from Cape Clear bound to Gibraltar might, in some cases, pro- 
fit by making a somewhat curved track, so as to pass behind the cen- 
tre, and have full room to take advantage of the North Westerly and 
Westerly gales where the diameter of the Cyclone was not excessive. 

157. In the narrow seas of Europe we have usually too little sea- 
room to do much in the way of profiting by Cyclones if they occur ; 
but the time to heave to, the tack to heave to upon, and often the 
direction in which to steer, so that, all things permitting, their exces- 
sive violence may be best avoided, are matters of great importance to 
the seaman ; for they may at least be to him the difference of arriving 
at his port with a damaged cargo and a strained and leaky ship, or safe 
and sound when others have been torn to pieces. Thus in a N. W. 
storm in the Gulf of Lyons, if we call it a Cyclone, we see that we are 
on its S. W. quadrant, and that to stand a little to the South would 
probably carry us from the more violent parts and tracks a and u on 
Chart No. I. 

Again in the sudden and violent storms of the Black Sea, a ship 
having left the Channel of Constantinople and being bound to Odessa, 
might if meeting with a violent Cyclone travelling to the Westward, 
advantageously steer, at first, to the Eastward and then haul up 
gradually to the North, s6 as to carry a fair wind up to her port, 
while if she stood at first to the Northward, she might get damag- 

R 2 
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ed bj the strength of the stormy and driven considerably to the 
Westward. If bound however to Trebizond and the storm was travel- 
ling to the Eastward, she might also carry a fair wind the whole way 
by running with the Southern border of it. We do not know that the 
storms of the Black Sea are Cyclones, nor what are their tracks, but no 
intelligent seaman can look at a few old logs* of such storms, with the 
assistance of the Horn Card, without detecting by the veering of the 
wind and his track, if they were so, and how they travelled. 

158. Scmthem Indian Ocean. — Off the Cape of Good Hope» 
ships bound to India and Australia are often detained for some days, and 
even for above a week, by strong North-Easterly, Easterly, and South 
Easterly gales, in which little or no progress can be made, and they are 
for the most part lying to. Now these, as explained at p. 35 are very pro- 
bably, the Southern quadrants of great Cyclones which are passing to 
the Eastward, North of the vessel, and she may in all likelihood, by 
standing a degree or two to the South, get out of their influence into 
the regular Westerly gales prevailing there. 

159. For as there is no sort of doubt that the West India Cyclones 
of say 200 or 300 miles in diameter at most, expand in their pr<^;res8 
along the ooasts of North America and become great Cyclones of even 
IDOO miles or more in diameter as they travel across the Atlantic in 
high latitudes, we may easily conceive the same thing to take place in 
both hemispheres, giving rise to Easterly or Westerly gales, according 
as the ship is on the North or South side of the circle. 

Now let us consider the case of a heavy Westerly gale for a ship in 
Lat. 38® South, and between the Cape and St. Paul's and Amsterdam. 

If we suppose a polygon of 32 sides for the 32 points of the compass,, 
and each side of 96 miles, this will be about equal to a circle or Cyclone 
of a little more than 1000 miles in diameter. 

If our Cyclone is travelling at the rate of 1 5 miles an hour from 
West to East, and our ship is on the Northern verge of it, we will take 
it that she is scudding at the rate of 1 1 knots due East with a heavy 
Westerly gale, as it is called. 

But as the storm is moving at the rate of four miles an hour faster 
than the ship, its centre will in the 24 hours have made 96 miles more 
Easting than the ship, and this in our supposed polygon of winds, and 
* UnfortuDfttely none are obtainable in India, where I am writing. 
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we allow no incurving, will have lefl the ship at the point where the 
wind is W. h. S.« and we may suppose also less strong, for the centre 
of the Gjdone is more distant than it was from her, so that for the 
next 24 hours she maj scud not more than 10 knots, and thus for this 
day the Cyclone will gain 120 miles upon her, and thus she will gradu< 
ally fall out of the storm circle. If the ship's or Cyclone's track he 
different, and approach to or diverge from each other, the results will 
of course vary. 

As just noted, the heavy Easterly gales also at times experienced in 
these latitudes, and which so much detain outward-bound ships, are 
probably often referable to the same cause, namely, the ship being 
overtaken by the Southern half of a great Cyclone, travelling to the 
Eastward, which may therefore begin at East, and end at S. £. ; but if 
travelling slowly (or if, as seems sometimes to occur, followed by 
another of the same kind), it may take several days to pass over the 
ship, as its chord from the N. £. to the S. E. point would be about 680 
miles, which even at 1 6 miles an hour (leaving out all account of the 
ship's drift) would require nearly two days. 

If this view is a correct one, the remedy is to stand to the South- 
ward, to get out the storm circle into the usual stream of the Westerly 
gales, and with a homeward-bound ship meeting a Westerly gale» 
which she had good reason to suppose part of a rotatary one, to stand 
to the Northward. Every seaman will see at once how this applies in 
the Northern hemisphere, as, for example, in the gales of the Atlantic 
and in other parts of the world, if Cyclones, and by placing his Storm 
Card on the chart, he will often find that he may save himself some 
days of ** thrashing and beating," and his owner some wear and tear, 
by going a little round about: verifjring perhaps the homely old pro- 
verb, 

" What eui't be done by pushingr Md strivinsr* 
May ofteD be done by a little contriving." 

I should perhaps explain here that I do not by this intend to counsel 
more than a temporary run to the Southward to disengage the vessel 
from the influence of the Cyclone. She can afterwards haul up a point 
or two so as to regain any parallel which her commander may conceive 
the most advantageous one for running down his Easting. I suggest 
this course only as preferable by far to wasting time in lying too " till 
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the gale blows over." See at p. 35 the remarkB of Capt. 

R. N. on the passage of H. M. S. Havannah under his command. 

160. Ships lying at the Bell Buoy at the Mauritius (Port Louis), 
and having every indication of an approaching hurricane, must consider 
if it b one like our tracks u and e Chart No. II., passing directly over 
the Island, or to the Northvrard or Southward of it. If passing direct- 
ly over it, the wind, as will be seen by the Storm Card, will remain 
steady at S. £. till it shifts to the N. W. probably after a calm interval. 
If passing to the North Westward of the Island, the winds will veer to 
the S. £., East, and N. £., and if passing to the Southward and South 
Eastward of the Island, the vrinds from South will veer to the S. W., 
West, and N. W., so as to make the Island a dangerous lee shore in a 
few hours if a good offing be not run for. It is in this knowledge of 
what the winds mil be (certainly) in a few hours that the seaman's 
safety, or his avoidance of serious damage often lies, and it is to the 
absence of it that mischief is in innumerable cases to be traced. 

Mr. lliomy p. 229, quotes the case of a ship which " in the hurri* 
cane of 1840 slipped vrith the gale at S. E. hove to, and drifted from 
the island, but the next day was carried back by the N. W. vrind, and 
thrown on the reefs at the entrance of Grand River, at the place she 
had left."* 

161. Suppose yourself in 10® South and 84® East Long, vrith a 
strong gale at W. S. W. and falling barometer ; place your Southern 
Storm Card as before, and you will see (as you are now in the Southern 
hemisphere) thst the Westerly vrinds place you on the Northern side of 
the Cyclone and that a W. S. W. wind makes the centre bear about 
S. S. E. from you. 

Now if you are bound to the Northward you may profit by this, for 
all research as yet shows that the storm tracks are to the W. S. West- 

• Mr. Thorn quotes also the case of the Su^, but, by an o?eraight, condemns her 
for running off from the Bell Buoy to the W. S. W. He forgot that, in a hea?y gale 
the sailor often cannot choose, but roust vtntute only to run with the wind two, or at 
most three points on the quarter ; and then with extreme care for fear of broaching 
to, which the smartest vessels with the best helmsmen will at times do in spite of every 
eare. Every sailor knows that in a Beet, for instance, all scudding with the same gale, 
while some ships will steer with one spare hand at the helm to help if wanted, others of 
the same size, merchantmen or men-of-war, require three or four men at the helm and 
an officer to watch them ; and withal will sometimes tear the wheel from their hands, 
and perhaps seriously hurt them if the relieving tackles are not carefully attended to. 
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ward hereaboats,* and thua the Cyclone is leaving you, while you are 
leaving it. 

If bound to the Southward or South- Westward, however, (as to 
Europe, Australia, or the Mauritius) the case is exactly reversed, and 
you might, as you perceive, with a very little *' carrying on to it" 
plunge headlong into a Cyclone of unknown fury. Your safe and 
proper plan is, if so bound, to steer off before the wind, or even N. £• 
till you raise your barometer a little. The wind you will find draw to 
West (the centre now bears South of you) and gradually to the North . 
ward of West, when you haul up a point in an hour or more, as your 
barometer and the wind advise you, till hauling South and S. W. you 
have sailed round the storm, and have now literally — ^for it is almost an 
Americanism — ** got to the other side of it,'' where it is a fair wind 
for you. 

162. This simple manoeuvre of sailing round a storm is especially 
useful here ; for though, of course, a vessel may heave too and allow the 
Cyclone to leave her, yet the usual tracks are so exactly along or rather 
across the homeward bound routes, that after losing from six to twenty, 
four hours in heaving to, a ship would in most instances find, when she 
bore up that in a few hours she was again coming down upon the body 
of the Cyclone and have again to heave to ; so that in the end she 
would lose far more time than by sailing round it as I propose. I am 
not supposing this, but writing from facts. The ship Orient, Captain 
WaleSy from Calcutta to the Mauritius hove to, to avoid running into 
a Cyclone (Track 1 1 on the Chart) and bore up to proceed, when she 
again in a few hours found she was getting into a worse weather, and 
again hove to ; repeating this bearing up and heaving to three times» 
an excellent instance of careful management. 

The transport Maria Somes, with troops on board, committed the 

fatal error of running headlong into another hurricane dose to the 

Orients track, was dismasted and nearly foundering, and suffocated 

fourteen persons for want of air during the tempest I having all her 

hatches dosed.f 

* In one tniUnoe traced by me, (Eleventh Memoir, Joar. As. Soo. Beng. Vol. XIV.) 
for a fhort time, aod very tlowly to the N. W., bat ttaodiog North or N. N. £• would 
still carry a ship rapidly out of the vortex, in such a case as her barometer would quickly 
show. See Track VIIL Chart H. 

t See Sixteenth Memoir, Jour. As. Soc. Benff. Vol. X Vll. 
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163. Suppose yourself boand to India or the Straits of Sonda, say 
in 20® S. and 7^^ East, and that the trade from fine clear weather and 
a high barometer becomes stormy, the barometer falls and the wind b 
at East or E. b. S.* This as you will instantly see, by the Storm Card 
and the Chart is in all probability a Cyclone crossing ahead of you» and 
by heaving to for a few hours it will pass you, travelling to the W. S. W. 
just as a water-spout might do. You will then probably have the wind 
from the N. E. and North, as your Storm Card will show you, and by 
standing to the Eastward your barometer will rise, and you will quickly 
find the Trade again. 

164. The most recent instance in this latitude of this kind of care- 
ful management which has occurred, I give a little in detail, as being 
highly instructive. It is that of the ship Earl o/Hardwieke, Captain 
Weller^ from England bound to Calcutta, who was good enough to 
place his well-kept log and a private notebook both at ray disposal. 

The Hardwicke was on the 26th December, in 28<> 42' South, Long. 
80® 46' East, with her Barometer at 29.95, and with light, and Utterly 
strong breezes S. E. and North. Up to this time squally, thick, heavy, 
wild looking weather, upper clouds coming from N. W., the next stra- 
tum N. E. and the lower scud, with the wind, fast from S. E. At 
midnight from 10 knots ran into a dead calm. Breeze was renewed 
again, and next day she was in 26^ H'' South, 81® 5' East, with Baro- 
meter at 30.00, and confused sea, heaviest from S. W., wind East to 
£. S. E. and a strong Trade throughout. On the 28th in 22® 37' 
South, 81® 00' East, and Barometer 29.95 ; and on the 29th in Lat. 
19® South, Long. 8io 00' East, Barometer 29.71. strong Trade still, 
but squally and a confused sea, and barometer falling, made preparations 
for bad weather : upper clouds from N. E. 

On the 30th in 17'' 0' South, 81® 41' East, Barometer 29.75. To 
8 A. M. running 6 and 8 knots to the Northward, but appearances 
threatening,*)- hove to, dense lurid atmosphere, very peculiar appearance 
at sunset the last two evenings, p. m. continued dark appearance to 
the North Westward, ran twice to the North and found the wind 

increasing, and drawing to the Eastward with thick weather, but always 

* And especially id these cases with a heavy cross sea from the North East or more 
Northerly. 

t These cloud notes are of high interest ; perhaps as we shall subsequently see, of 
higher interest than we suppose. 
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fine when going South ; kept her South (ill it should clear off a little ; 
a thick lurid appearance over the heavens, the sun onlj showing as 
through a dense veil with heavy leaden-looking clouds to the North 
and N. W. 

Captain WeXler's private note is : At 4 a. m. harometer not falling 
any more, made more sail to the Northward, weather became more 
squally with thick weather and heavy rain. A.t 8 a. m. a heavy squall 
from the N. E., shortened sail to close-reefed main top-sail, light East- 
erly air with a heavy arch to the Northward, which kept nearly in the 
same position till noon, ship drawing to the Southward 3 knots. At 1 
p. M.*made sail again to the North and East. As we advanced, the wea- 
ther became thick and squally until 4, when in a smart squall with thick 
rainy weather, not able to see fifty yards from the ship, wore to the 
South and shortened sail to dose-reefed fore and main top-sails, the 
weather clearing a little, but an immense mass of heavy leaden-looking 
clouds, and over the whole of the heavens a very murky threatening 
appearance ; sun at setting gave the whole a red lurid appearance, and 
every thing on board had a red tint. At 8 p. m. a fresh gale S. £. 
Although the sun and moon were visible during the day, yet they were 
only seen as through a thick veil. 30th December; Noon Lat. 16® 26' 
South, Long. 8l<* 35' East, Barometer 2980. After midnight the 
stars began to shew, and the thick lurid haze went off, and blue sky 
was visible at daylight, but still a heavy leaden appearance to the 
Northward with a heavy confused swell, heaviest from the East. 

In this capital instance of good management, there can be no doubt, 
that Captain Weller with the sacrifice of a few hours* run, avoided 
running into a Cyclone on the South Eastern border of which he was, 
and of which he saw the body in the bank and arch of clouds to the 
North and N. W. of him ; as distinctly as one might see the smoke of 
a fleet of enemy*s steamers and stand back not to run in amongst them. 
The red lurid tint of the atmosphere is a peculiar charactedstic of the 
approaching Cyclone in the Southern hemisphere, as we shall subse- 
quently see. 

1 65. If however in this position (§ 1 63) you are bound to the Mauri- ' 
tins or the Cape, you will see that you may clearly profit by it, steering 
only so far to die Sooth as not to let it gradually approach you, and thus 
become too violent to run in with safety. For this your barometer and 

a 
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keeping the wind to the Northward of East will be sure guides. If the 
whid is to the Southward of East, you are be/ore (to the West of) the 
meridian of the Cyclone, and should haul more to the Southward out 
of its way. 

166. But if in the Latitude and Longitude just stated, 20^ South 
and 75® East, I have the wind South ? 

You are then right be/ore the path of the tempest (Cyclone), and 
taking into consideration also the state and qualities of your ship, as 
well as the distance of the centre, as you estimate it from the barometer, 
you must manage to get out of the way of the terri6c centre at all 
events. 

The best pUm is to steer off N. W. or N. N. W.* till the wind is at 
least S. S. W. and the barometer has decidedly risen, when you may 
haul North and either heave to or run on, as you are bound. Note 
here, as will be subsequently shown when we come to speak of the 
barometer, that your barometer will be proportionably higher be/ore the 
storm than when on either side, or behuid it. And also that as the 
Cyclones here are from 200 to 400 miles in breadth, you must run at 
least one-third of that distance to be well out of harm*s way. 

The foregoing examples will also apply to the Cyclones of the Straits 
of Madagascar and those between Cape St. Mary and the Natal Coast* 
which are all in the Southern hemisphere, and have all their tracks, so 
far as we yet know;\ to the W. S. W. or Southward of West. 

But about the Latitudes of Bourbon and Mauritius, there seems no 
doubt that the tracks of the storms recurve to the South, (see chart and 
at p. 40) what is said there of the Serpent* s Cyclone ; and hereabouts the 
seaman must warily apply all his skill and attention to ascertain the 
track before he heaves to and to be assured that if he has allowed the 
storm to pass him he does not run into it again, by crossing the apex 
of the curve. 

167. Hie Arabian Sea* We are here again in the Northern 

* I ^ve these mpparently lootie limits, because while a Man-of-War or 6ne-buUt 
Bdercbaotmaa, well steered, might ruofor a long time N. W. with a gale at South, 
others could not venture to do so without great risk of broaching to. 

t And this caution especially applies to tho«e to the Southward, where it is quite pos- 
sible, there may be a second recurving track, analogous to that off the Mauritius mea- 
tioned in the next paragraph. 
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hemisphere, and must recollect that all the changes are different from 
those we have considered in the foregoing paragraphs. In the section 
on the Tracks of Cyclones I have adverted fully (p. 44) to the little that 
is known of the tracks of the Cyclones in this sea, and the possibility of 
their curving to the Northward towards the coasts of Persia and Arabia* 
which should be borne in mind ; as also that at a few degrees from the 
Malabar coast, the Cyclones appear at times to be sudden and violent, 
though of small extent. 

Taking a Cyclone to begin at N. W. with a ship bound to Bombay, 
in Lat. \29 North, Long. 67® East, it will be clear that she should not 
stand on npon her North Easterly course, but run off E. S. £., hauling 
up East and gradually N. E. as the wind hauls to the S. W. which it 
will do, and this may be the best plan even for a vessel bound to Aden 
or the Persian Gulf instead of lying to. At all events she should not 
heave to with the wind at N. W , for should the course of the Cyclone 
be very Westerly and its diameter small, the centre would pass very 
close to her. To run off to the S. E. or S. W. if the season admits, 
so as to raise her barometer will be more prudent, and she may regain 
her former position by running partially round the Cyclone and taking 
advantage of the South Easterly breezes by which these Cyclones are 
usually followed. 

168. IntheEtay of Bengal. Supposing our ship in Lat. \4? 
North and Long. 89® East, or not far from the middle of the Bay of 
Bengal, with a strong squally gale at E. N. E., a falling barometer, and 
other indications of bad weather. We take the Northern card, and 
placing it so that the ship's place may fall, say on the outer circle just 
between "Wind N. E." and "Wind East," we have it of course at the 
place of the wind, E. N. E., and we see immediately that the centre of 
the storm bears S. S. E. from us. 

Next, we know that the Cyclones of the Bay of Bengal come gene- 
rally from about the E. S. E., and travel to the W. N. W., so that we 
may say with tolerable confidence, " This is a Cyclone coming up from 
the Andamans and travelling towards Coringa," and if we are bound 
down the Bay or to the Straits of Malacca, we may add, " and if I run 
on now, I shall run into the heart of it, for I shall in a few hours cross 
its track, before, upon, or close behmd its centre, according to its rate 
of travelling." As no careful seaman would of course run his ship 
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headlong into a waterspout, neither would he now hesitate, I suppose, 
to heave to for a few hours, when he will find that the wind has drawn 
gradually to East, and then to the Southward of East, when hie barmne- 
ier will begin to riee, and he may safely stand on. It is probable that 
in doing so he will cross a spot where the Cyclone has left its traces in 
a heavy confused sea. He will see also by moving his Storm Card to 
the W. N. W. how it is, that (allowing always for his drift or run), the 
wind will in a Cyclone change as I have here described it : and indeed 
what I have related above is, with some Httle difference of position, 
the case of a troop ship, the Ntuserath Shaw, in April 1840, as shewn 
in my Third Memoir in the Journal of the Asiatic Society of Bengal, Vol. 
IX, but with this difference, that her Captain, being in all probability 
desirous of profiting by the " fine fair wind," unfortunately ran down 
100 miles towards the track of the Cyclone, which travelled up about 180 
miles in the same time ; and as the ship crossed it close to the centre 
she was dismasted, narrowly escaped foundering, and was obliged to 
put back at a ruinous expense to repair the damages ! Several other 
vessels suffered from the same error, and two at least, the brigs Freak 
and Feetie, had to put back to Calcutta for repairs, after being near 
foundering. 

169. Let us suppose now, with the card in the same place^ that our 
ship is in the same Longitude as before, 89S but in Latitude 1 P or 
IP 30' North, with the same signs of bad weather, falling barometer, 
&c. and the wind at W. N. W. Placing the card as before with the 
wind^aplace upon the ship* s place, we see that now, if bound South or 
to the Straits of Malacca, we may safely and surely profit by the fair 
gale ; for the farther we get to the South or S. E., the more distant 
we are from the dangerous centre. On the contrary, if bound to the 
Northward, we should be standing on into danger, if we ventured, espe« 
cially vnth a falling barometer to " carry on," since we should then 
clearly be nearing the centre, which now bears N. N. E. from us. 

1 70. Assuming a ship bound to Calcutta in the month of October, 
in Lat. 18* N. Long. 88% with a strong gale at N. b. E., and a 
falling barometer. The Storm Card will shew that this is probably a 
Cyclone coming up from the E. S. E. or S. E., and to lie to, would 
be to lie in its track as if waiting for it, and that in a position in which 
if disabled there is a dangerous lee shore. A short run to the S« W. 
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will raise the barometer sufficiently to assure the seaman that he is out 
of the waj of the yiolent parts of it, when as the wind hauls the N. W. 
West, and S. W., he can soon sweep round its Southern and Eastern 
border, and regain his lost distance without straining a rope-jarn. It 
will no doubt be some time before this plan, which will probably be 
called* ** turning tail to one's port for a gale of wind," will be adopted ; 
and many will prefer taking their chnnce, subjecting their ship to the 
wear and tear of three years in twenty-four hours ; (to say nothing of 
loss and risks for which underwriters pay) and those who do so, will of 
course not think it worth while to consider of the right tack to heave to 
upon; but this will be done once only. Those who have passed 
through a ** real hurricane-Cyclone" in the Bay of Bengal or West 
Indies, or a *' genuine tyfoon" in the China Seas, will not mind sacri- 
ficing a little time to getting out of their way ; and still less when they 
consider that, as before said, all tliat is gained in the run into, is lost in 
the drift out of, the fatal circle ! 

171. Supposing the ship in 12<* North and 90<* East ; but the wind 
from the S. W. or S. E. ? This may safely be profited by, for we have 
as yet no example here of a Cyclone moving to the Eastward of the 
meridian, and the barometer and Storm Card will fully advise if it 
should be one of those (apparently rare ones) which move up on a 
N. N. W. course toward the Sand-Heads, so as to prevent the seaman 
from crossing into it or approaching the Sand-Heads too nearly in bad 
weather where no Pilot is procurable. 

1 72. In my Eighteenth Memoir (Jour. As. Soc. Bengal Vol. XYIII. 
p. 912,) I have given detailed rules with the reasons on which they are 
grounded for the management of ship at (within), or near the Sand- 
Heads on the approach of a Cyclone, of which the summary is as follows. 

*' To sum up these rules then. For the ships to the Northward (t. e,, 
on the right hand side of the track) of the Cyclone when the gale, with 
a falling Barometer, is at S. £. to £. S. £., they may if they have sea- 
room stand to the N. £. to allow it to pass them comfortably, heaving 
to of conrse on the starboard tack when far enough out of its way. 
Between £• S. £• and East they may, if the Barometer be not too low, 
and they have sea-room to give the shores of Orissa a wide birth, with 
a stout ship and good helmsmen, venture to cross in front of the 
Cyclone, or if this be not advisable, heave to on the starboard tack, when 
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they haye made an offing if in an ontward-bound ship, or before they 
run too far in, if inward bound. 

** With the wind between East and N. E. to North. I have already 
shewn, that crossing may almost alwa3rs be safely adopted for the ships 
to the right (Northward) of the Cyclone path, and for those to the left 
(Southward) of it that they must not run into it, fancying it a fine fair 
wind, or too far up if in its rear, as that is wholly useless, and may 
bring them into soundings with a heavy Southerly gale ; and this much 
sooner than they expect, if the storm-wave and current are strong and 
if the track is one near the meridian.* All will I hope recollect that 
they have first to consider what their ship and crew can do, next what 
their best course is, and lastly in what position they may be if dismast- 
ing, or even loss of topmasts should occur ; and this may happen from 
broaching to, or from sheer hard blowing, in the best ship. With an 
on-shore gale, the resource of anchoring in the open ocean, which all 
the Sand-Head anchoring, and most of that of the coast of Orissa, is, 
becomes one to which no good seaman would desire to be reduced if he 
can avoid it. 

'* Finally, I need not remark that in all this, both as to the expected 
Cyclone and what is to be done to avoid it, much must depend on the 
judgment guided by careful observation. Thus for instance a sea from 
the Eastward crossing a Southerly one with a bank of clouds to the 
E. S. E. are strong signs of a Cyclone, though it may be blowing fresh 
from the South at the time ; aud again if the bank is heavy to the 
S. S. E. that it may come up from that quarter. In a word, the vigi- 
lant seaman will watch every thing and despise no indication, and the 
dull and the careless will see nothing and be always too late." 

About Ceylon and the Southern parts of the Bay, the same rules 
hold good, as also for the Cyclones which occur in Madras roads, Co- 
ringa, and other anchorages on the coast. To the management in these 
cases I shall advert in the Section upon that advisable in Roadsteads 
and Harbours. 

* In ihe London's Cyclone of October 1832, noticed by Col Reid, the ship Albion, 
commanded by Capt. N. McLeod,one of the oldest commanders to Calcutta, ran up with 
a terriBc Southerly Hurricane, and makings every allowance hove to as he thousrht 60 
or 70 miles to the S. £. of the Pilot Station, but at the same moment found himself in 13 
fathoms water only ! Fortunately they were enabled to beat off, but another hour's run 
would have been destruction to (hem. 
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1 73. In ibiB CUna Sea. Suppose yourself in about Lat. 20* 
North, Long. 115^ East, with the wind yarying between West and 
N. W., a falling barometer and other signs of bad weather, being in the 
tyfoon months withal, and bound to Canton. 

Place the Storm Card on the chart, and it will shew you, that in all 
human probability, and with reference to what has been said at p. 48 
of the tracks in that sea ; this is a tyfoon-Cyclone coming up from 
E. S. Eastward or down from the North Eastward, and that if yon 
stand on upon your direct course, though you may indeed make 
50 or 60 miles of latitude, you will be in the yery track and heart of it ; 
but that by steering away to the South Eastward, and hauling up gra- 
dually as the wind and your barometer guide, you will haye allowed tlie 
storm to pass you, and have only made a little curye, as in the case of 
a head-wind. The case which I have supposed here, realiy happened 
between the 27th and 28th September 1809, when a fleet of four of the 
East India Company*s China ships, by standing on 64 miles to the 
Northward, ran headlong into a tremendous tyfoon, in which the True 
Briton, a new ship, foundered, and the other three were not far from 
it ! See Sixth Memoir, *' Storms of the China Sea," Jour. As. Soc. 
Beng. Vol. XI. and track Y upon Chart No. IV ; the Fleet being at 
Noon of the 27th in Lat. U<> 49' North ; Long. 1 14o 43^ East. 

174. Again, in the same Lat and Long., with a strong Easterly 
gale, falling barometer, and all other indications of a tyfoon, and in the 
month of July, and your ship bound down the China sea or to Manila. 
The probabilities (or we may say at once certainties 7) here, are as be- 
fore, and yon may commit the same error by standing on ; the centre 
of the Cyclone being South of you ; but it is trayelling more or less to 
the Westward or North Westward. If wind and sea yet allow, you 
may stand off to the N. N. E. when as your barometer rises you will 
be able to lay more Easterly, as the wind will haul to the S. E. and 
South, and with a yery little sacrifice of distance you will allow it to 
pass you, with but little more than the yiolence of a common gale for a 
few hours. If you stand on, the chances of your meeting the centre, 
and even of being inyolved in it when disabled are most imminent ; 
and this last is perhaps the most dangerous situation in which a ship 
with sea-room can be placed.* 

* The centre of a hurricane or tyfoon (fur the tyfoon byet more furious tlimn the 
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In ]6<> North, 113^0 East, with the wind at W. b. N. and all the 
usual indicatioDi of a tyfoon (Cyclone) and bound to China. 

If you stand on you get into the heart of the mischief, but by run- 
ning away to the E. N. £. and gradually North, which is about your 
course, you will avoid it, and perhaps really lose no time at all in the 
end. 

175. One case, which affords three lessons at once, has occurred in 
this sea, and should not be omitted. It was the subject of a special 
Memoir* by me, in consequence of a reference from the Marine autho- 
rities at Calcutta, of which the object was to ascertain as nearly as pos- 
sible on what day the transport ship Goiconda was lost. The results 
of the enquiry showed that of three ships which must have been doae 
together in a double tyfoon in September 1 839, Tracks XV. and XVI. 
on our chart — one, the Thetis of London, perfectly aware of her posi- 
tion, and her Captain well acquainted with the Law of Storms, hoTe to 
at the right time and place, and sustained no damage. The second, 
the Thetis of Calcutta, ran on, evidently in ignorance, till she could 
run no longer, lost her mainmast which crushed her pumps in its fall,f 
had three feet water in her hold, and narrowly escaped foundering ; 
and the third, the Goleonda, which, with 300 Madras troops, their 
officers, followers, and her crew had nearly 400 souls on board, ran up 
and was no doubt caught at the meeting of the two Cydoues and 
foundered ! see p. 78 § 104. 

1 76. The most recent instance of serious mischief, detriment to the 
public service, and useless risk of valuable lives and property by dis- 
regard of the rules of our science, occurred in this sea June 28th 
and 29th 1846; in which month the Honorable Company's War 
Steamer Pluto, bound from Hong Kong to join the force off Borneo, 

harricane, uttng the words now to desigoate force only), is always an awful situatkNi 
for the best found, maoned, and perfectly prepared ship, even were she the smartest and 
stoutest frigate in the navy. Now if we suppose a disabled, and consequently unman- 
ageable ship in this position, with a mast or two hanging by the lee chain* plates, and 
thumping at her bottom or rudder, and this in the midst of '* the pyramidal sea" which 
can only be likened to a boiling cauldron, flying mountains high in all directions, the 
most reckless sailor, or landsman, may suppose it worth while to avoid the chances of 
such a purgatory. 

* IVth. Memoir, Jour. As. Soc, Deng., Vol. IX, 

t Builders, ship-owners and underwriters should note this accident, and place the 
pamps so as not to subject them to this serious risk, for it must have occurred before, 
and doubtless have occasioned the foundering of ships Y 
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haying the wind from the Eastward in the S. W. mousoon and in the 
tyfoon months, with a falling barometer and every other indication of 
a tjfoon-Cjdone, steamed directly on her course, making one of South 
320 West, while the tyfoon was travelling up to the North SO^ West. 
She of course met the calm centre and shift, with the pyramidal sea, 
and indescribable fury of the winds found there. She lost her funnel, 
rudder, &c* &c. and was almost foundering when the Cyclone left her. 
She then put back, and being of course nearly unmanageable drifted on 
the rocks at Hong Kong, but was saved by the boats of the. Festal 
frigate fortunately lying there.* 

1 77. In the Northern and £k>iithem Pacific Ocean. We 
have usually here abundant sea-room, but our difficulty will lie, till 
more knowledge is collected, in judging of the tracks of the Cyclones. 
The careful seaman will not fail to apply here with due care the method 
I have given (at p. 97)» for finding what the approximate track is, and 
guided by that, and by analogies drawn from what is known of other 
parts of the world, will rarely I should suppose, be unable to avoid the 
worst parts of the Cyclones he may meet with. He can confer no 
greater obligation on nautical science than by carefully registering his 
own and collecting the experience of others, to enable us to lay down 
rules for him here with as much certainty as in other parts. He will 
find in chart IV. a few tracks in the Northern Pacific ; and at p. 102, a 
striking instance is given of doing exactly what should not be done, 
and the mischief arising out of the error. For the Southern Pacific^ 
and for the present, I can only then recommend -to him the careful 
study of what is said of the Southern Indian Ocean, both as to tracks 
and stationary storms, and of the little information collected, p. 59 to 66, 
as well as close attention to his barometer, the winds, and his run by log 
at the approach of bad weather, so as to enable him to calculate roughly 
(for this is all that is usually required) the probable track of the 
threatening Cyclone. It is probable that the tracks may approach to 
those of the Indian Ocean, but the groups of Islands, particularly wheii 
high, may occasion great variations. 

* See chart No. IV. Track J. I drew up a detailed investi|r«tioQ of this error, which 
the Govemment of India did me the honor to Ktbograph, with the chart aecompaoyiog 
it, for the inttnietioD of its Steam lervice. See alto Naat. May. for January 1847, p. IS, 
Cur a capiul Umtm in this tea. 

T 
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178. I hare not in these examples for practice, referred at all to 
the incurring of the winds, because it will perhaps rarelj be required 
that the seaman should consider it, since when he gets to where it is of 
considerable amount he is in all probability too far inyoWed in the 
Cyclone to make it a consideration influencing his management ; and 
if he has, either while lying to or scudding, the winds " alternating'' as 
described at p. 92 he will take the mean as the average direction of his 
wind, as in fact he often does in fine weather, when the wind is a little 
Tariable. In his examination of old logs, however, and especially those 
of Fleets or of numbers of detached ships, he will find this element of 
much importance in settling correctly the place of the centre. 

1 79. Recapitulation of Taiioiis eases of error and of good 
management. I have thought it useful, as I proceeded, to adduce 
striking examples of good or erroneous management, and consequent 
advantage, loss, or mischief in the preceding sections ; so that the pre- 
cept and the warning against neglecting its practice might go together, 
and be thus perhaps more forcibly impressed on the mind than if sepa* 
rated by a different arrangement. I merely recapitulate here, then, 
what has been instanced as to these separate heads :— 

Keaying to on the wrong tack. Admiral Graves* Fleet with 

the Filie de Paris and Radney*8 prizes, Page 106 

Running into Cyclones. H. M. S. Swift, with Company's 

Fleet in the Northern Pacific, 102 

The Cheat Western Steamer, Northern Atlantic, ..,, 121 

Maria Somes, in Southern Indian Ocean, 127 

French Frigate La Belle Poule and Corvette Le Bereeau, South- 
em Indian Ocean, 40 

Nusserath Shaw, and other ships. Bay of Bengal, 132 

Company's Fleet, China Sea, 1809, 135 

Transport Golconda, China Sea, 1839, 136 

H. C. Steamer Pluto, China Sea, 1846, 136 

Profiting by a Cyclone. Boyal Mail Steam Packet in the 

Northern Atlantic, 121 

Ship Lady Clifford, Coromandel Coast, 145 

1 80. Ships prevented by their situation in the Storm Cir- 
cle from running into the Centre. I mean by this, ships the 
Commanders of which really would, if they could, have driven their 
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■hips headlong into the midst of a furious Cjdone ; in which disnnast- 
ing would hare been perhaps the least they could have escaped with ! 
They have not done, and do not do this knowingly, but hundreds, there 
is no doubt, are yet doing and will yet do it for some time. In fact in 
every case in which the Mariner meets with that quadrant of the Cy« 
clone which gives him a foul wind, he is, I must say, sadly tempted to 
wish the wind was ''but a few points the other way," yet these few 
points, obliging him to lie to, are in fact his safeguard from the mis^ 
chief he would plunge into if he could : An example will make this 
dear. 

On our chart No. III. will be seen, marked XII. the storm of the 
Briton and Runnimede^ which was indubitably destruction to those 
two fine ships ; and by placing the Storm Card over the track, it will 
at once be seen that a ship about the Island of Narcondam must have 
had the wind Easterly, and one a little to the East of it the wind well 
to the Southward of East and South Easterly. Now at the very time 
the Runnimede and Briton were driving helpless and dismasted, round 
and round the centre and finally on shore, the ship Prince Albert^ 
bound to the Southward, was lying to off Narcondam, with a gale at 
8. E. and was thus prevented from running farther down towards the 
yortex. 

181. Proofii of the accuracy of the mles and deductloiiAy 
after publicatioii* The seaman who has not studied our new sdence, 
will scarcely believe that by means of it, when clearly understood, nothing 
is more easy than to predict beforehand, or to declare after the event, 
what winds and weather ships under given circumstances have had or 
may expect ; and yet not only may this be done almost with certainty 
for single ships and Cyclones in given positions, but, which is perhaps 
still less credible at first sight, we have found that long after the track 
of a Cyclone has been traced, and the chart lithographed and publish-* 
ed, other ships' logs of the same storm have been obtained, and when 
their position has been carefully ascertained and laid down, it is found 
that they had the wind nearly or exactly as the Storm Chart shewed, 
and this even where the Storm Cirde was laid down by the logs of two 
ships only, or even of one ! 

Now the strongest possible proof of the truth of any natural law is, 
that it shall shewi and predict as it were befofehandi what has hap- 
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pened«or loouli happen under certain drcnmatancea ; and in these 
cases the prediction is made, and even printed and published, that a 
Cyclone of a certain size must hare passed on a certain trsck, at a given 
rate on a given day and hour ; and therefore as it did so, all ships in 
certain positions must have had winds of certain violence, and blowing 
from such and such points and no other ; and so it proves to be. I 
quote one or two of these cases which have occurred, to shew how 
satisfactorily the seaman may rely upon the results obtained. 

182. In my Third Memoir* I had lithographed my chart, and, 
principally from the log of a single vessel, the Nuuerath Shaw, (which, 
however, had the centre passing close to her) placed the track of two 
days as there laid down. I then obtained the log of another ship, the 
Marion, which also lost her mizen-mast in the same hurricane (Cyclone) 
and in placing her on the Chart it was found, not only that the track 
of the hurricane had been correctly marked, but moreover that its rate 
of travelling, which had been assigned by two ships' logs to be on an 
average for the 24 hours 14|- miles an hour, was for six or more hours, 
with the Marion, 16)- miles per hour, so that its true rate was proba- 
bly about 15^. 

Mr. Thorn also, p. 342, refers to a case, that of the ship Patriot, 
in which, after his chart for the Mauritius hurricane of 1840, was con- 
structed and engraved, her log was obtained and found exactly to coin- 
dde with what had been laid down. 

In a recent Cyclone, of October 1848, in the Bay of Bengal, I pub- 
lished in the Calcutta Englishman of the 16th October, a notice that a 
Cyclone of considerable intensity had been crossing the Bay during the 
preceding week, 11th to 14 th October, on a track about from Cape 
Negrais to Point Palmiras. This was deduced merely from the ap- 
pearances of the weather, the winds and the Barometer ; for at no 
time was it blowing more than a moderate gale in squalls and puffs at 
Calcutta. It proved afterwards that this was nearly the track of the 
Cyclone. This is an instance of how easy it is for any seaman with 
moderate care in his observations of the weather to be fully warned, 
long before even the outer verge of the Cyclone has reached him, or he 
has run down upon it. 

* Jour : At : Soc : Beng : Vol* IX. 
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1 83. Numerous other instances have occurred to myself and to Mr. 
Redfield^ Ck>l. Reid^ Mr. Thorn and M. Bonsquet^ in which we 
should have been able to say to the Captain of a ship relating his wind 
and weather at a given time — 

Stop : Did you then run on, or heave to 7 

Oh ! I carried on to it of course. 

Very good : then you soon found the winds veering to and had 

a larger share of the hurricane than you looked for 7 

Tes, I lost my mizen-mast, top-masts, boats and sails, and had my 

decks swept, and four feet water in the hold, but how the d / do 

you know that ?* 

Many more cases may be cited in all these sections § 179 to 182, 
but for brevity's sake I have noted but a few. 

1 84 . In Roadsteads, Harboiirs, Open Coasts, Anchorages, 
and RiTors. Tremendous as the Hurricane and Tyfoon are at sea, 
the mariner is well aware that there is one situation in which they are 
invested with tenfold danger ; and this is when riding in open anchor- 
ages, or where caught by them on lee shores. To get an offing is then 
his only chance ; and yet how oflen do we hear of a dozen of ships 
putting to sea, of which three or four are never heard of, and three or 
four return dismasted, or otherwise so seriously damaged as to be cou'- 
demned. No doubt this often arises from ships being ill prepared, too 
light, or badly manned ; but there is no doubt also, as we shall soon 
see, that it often arises yVom steering the wrong course ! The mariner 
looks only to gain an offing as fast as he can, and is not dreaming that 
on the course he runs, he is steering perhaps in a direct line to meet 
the furious focus of the Cyclone, and the shift of wind it brings with 
it ; and this too perhaps in a light shipf and with top-gallant masts on 

* 1 have really had more than one such convenation, under circumstances which 
(and this created the astonishment) almost excluded the possibility of my knowing by 
any chance what had happened to the ship ; as speaking of an old gale of 10 or 15 
years' date, and the wonder was always that we could predict how the wind veered. 

t It is not long ago since a very fine teak-built East Indiaman was utterly dismasted, 
nearly lost, and so strained that she sold for a fifth of her insured value, or thereabouts, 
in consequence of putting to sea from Madras Roads in an approaching Cyclone with 
top-gallant masts on end— and this with ample time and warning from the Fort to get 
them down ! Had she known which way to steer, she might, even in this state, have 
got off with the lots of a top-mast or two ! 
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end and top-hamper in the way, not haTing time to get them down, till 
it was no longer safe to tend men aloft. Capt. littngford in the 
paper quoted (p. 2) speaks fully of this, and adyises the practice of 
running to sea in the West India hurricanes ; and seamen well know in 
how many parts of the world it is necessary to ride in certain mouths, 
with the expectation of being obliged to slip and run to sea at rery 
short notice. The question I now propose to examine is, what ought 
to be the course steered, /or the greatest distemee/rom the land wuiy 
not always be the beet offing. 

185. Let us as an instance, suppose a ship lying at, or becalmed 
close in with, any part of the South Coast of Jamaica, between Port- 
laud Point and South Point Negri!, with every indication of a hurri- 
cane, and the wind at N. £. blowing already strong. From the arer- 
age of the tracks (p. 27) he will see that the hurricane is probably 
coming up from the £. b. S. or £. S. £., and his Storm Card (which I 
repeat is the hurricane ready -made for him to manceuTre with)* will 
•how him that though his present situation may be now a tolerably 
safe anchorage, or that it is a good breeze for running to sea with, yet 
remaining is out of the question, for the Cyclone will shift to the S. W. 
-or dead on shore, and if he runs to sea with his North Easterly wind 
without due caution, he may find the Cyclone veer rapidly to the North 
and N. W., when if an accident should occur, (even should he avoid 
the centre) he may be in a disabled state with the Cays of the Pedro 
Bank under his lee. By running out at first well to the Westward* 
and then to the Southward before he heaves to, he may cross in front 
of the storm without damage, if its rate and time allow him ; or at all 
events, if the track of the (^yclone lies well to the West, and he can 
keep on the North or right hand side of it, obtain a clear offing West 
of Point Negril as the wind draws to the £ast, S. £., and South, where 
it will leave him. 

186. Captain I«aiigford in his paper (Phil. Trans, for Oct. 1698,) 
speaks of " the benefit and experience he has had in foretelling hurri- 
canes'' as follows : 

*' That whereas heretofore they were to dreaded that all ships were afraid to go to 
sea, and did rather choose to stay in the roads at anchor than to run the hazard of the 

* And ho will find it as advantageous as the siimbler does the looking-glass when ha 
can see his adversary's cards in it 
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nercileis sm, though never ship escaped at anchor » but was cast a shore oftenthnet 
twenty to thirty yards dry from the wash of the shore and the vesseb set whole. " 

He then gives directions for preparing a ship for sea, and con- 
tinues :— 

" And they may, havingr their ships in readiness, stay in the road till the storm begins, 
which is always 6rst at North, so to the N. W. till A« comes round to the S £. and 
then hit fury is over. So with the North wind they may come away to the South, to get 
themselves sea-room for drift, if the S. W. wind, where he blows very fiercely ; by these 
means I have by God's blessing preserved myself in two hurricanes at sea, and in three 
on shore, and have had great advantages by it." 

He gives an instance of preserving his own ship from damage, and 
at Nevis, in 1 667, of a fleet under Sir John Berry in the Coronation, 
putting to sea hj his advice before a great hurricane, and coming back 
again safe in four or five days, " to the great admiration of the French, 
then our enemies." And he relates that a Capucin Friar in his ser- 
mon to the French, said, 

*' You may now see your wickedness in praying for a hurricane to destroy the £ng- 
'* lith 6vet, when you see they are all come back safe, and we have not a house left to 
" serve God in, nor for our own convenience, nor forts, nor ammunition left to defend 
" ourselves against these preserved enemies." 



It is curious to find 150 years ago, so strikmg an illustration of the 
advantage of our science on so considerable a scale ; and I trust we 
shall again find, if the misfortune of war is forced upon us, that now, 
as then, the science and skill will be on the British side. Let every 
seaman then who can contribute a line to it remember, that his notice 
jnay be important enough to influence the fate of a ship or a fleet I 

187- Let us take the case of Madras roads, a Coast which lies 
North and South. Here the Cyclones which are at times of such fury, 
that no vessel can lie with the remotest hope of riding them out, and 
the surf breaks in nine fathoms water I* which is in from four or four 
and half miles from the shore, come in from £ast to S. £. ; that is, 
their track in /rom that qimrter, or perhaps from £. S. £. on an aver- 
age ; see Chart III. The Cyclones usually begin from N. £. or 
N. N. £• but at times from North. 

* In the hurricane of 1809, when the Dover frigate was lost, it did this ; and the wrtck 
of a vessel which bad been blown up in 8 fathoms water, twenty years before, was hovt 
on shore I The ezpeditioo to Java, of probably 70 or 80 Transports and Men-of- War, 
had sailed but a few days befon, but steering to the Southward fortunately escaped. 
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The Stonn Chart will shew that without allowance fbr any " flat- 
tening in'' as explained at p. 94, these winds indicate Cyclones coming 
up from the S. £. to East. We take the average as before and say 
£. S. £., and we will also aUow the Cyclones to have an average dia- 
meter of 200 miles ; that is, that when we slip, its centre is 200 miles 
E. S. E. from the anchorage. We have the wind N. N. £. 

Now to run out £. S. E. and as long as we can carry on, with the 
wind about abeam or a little abafl it, has been the usual rule, but the 
Storm Card will forthwith show that this is runniug out to meet the 
focus. If S. £. be adopted, it will be seen by a little calculation, that 
in about 16 or 18 miles, or in the first two hours run, the wind will 
have hauled to the N. b. £. or more Northerly, and that in an hour 
or two more it will be to the Westward of North, though probably the 
barometer may still faU, when the course can be made more Southerly 
to raise the barometer by increasing the distance from the centre ; and 
then Easterly to " sail round the heel of the Cyclone" so as almost to 
be in with the anchorage at the first fine weather. All this of course 
if the wind be not too violent, the sea too heavy, or the ship crank, or 
steering too vrildly or dangerously. At all events if heaving to must 
be adopted (on the port tack of course as being well in the left hand 
side of the circle), every seaman can see that he has thus avoided two 
dangers, the being disabled by the fury and shifts of the centre, and 
the being drifted into the Northern or right hand semicircle, where the 
winds and currents of the storm are all more or less from the Eastward, 
and therefore towards the shore, while on the other half they are as 
much q^it : so that even should a misfortune have befallen him, he 
has a clear drift to sea while rigging his jury spars to get back again. 

By the following extract from an official report to the Master At« 
tendant I am enabled to corroborate exactly the view I have there 
taken of the proper course to be steered when running to sea. Captain 
A Stuart^ commanding the ship Baboo, sayi 



" With regard to casual storms or other iocidents, I can say but little ; with excep- 
tioD of the gale of the 21at May at Madras, when in coropaoy, and after the General 
Kyddt I put to sea. We had two very severe nights of it, but fortunately I got well to 
the Southward of Madras, and returned to my anchorage on the 24th. 

" During the gale the wind with us was most severe from North and N. W. ; at the 
latter point it blew with fearful violence, then moderated and veered round to S. W. 
ID the afternoon of the 22d ; with which I made sail, being then distant from Madras 
118 miles, bearing N, N. W., and arrived without any damage." 
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The General Kydd is the ship alluded to in the note, at p. 141 and 
she ran out so as directly to meet with the centre. The Baboo " for- 
tunately got well to the Southward of Madras," i. e., steered far enough 
to the South to avoid the centre, though in passing the S. W. quadrant 
of it, she had as we see the gale excessively violent, being then nearest to, 
and close upon the centre. Some of the other vessels which slipped from 
the roads also escaped the centre, but the unfortunate barque Braemar 
being, like the General Kydd, too far to the North, was laid on her 
beam ends, and only righted by cutting away her masts, the wreck of 
which carrying away her rudder she drifted in an unmanageable state 
on shore, and was wrecked near False Point Divy. 

188. Captain BSIUery of the ship Lady Clifford, has given us a 
capital instance of this management. In the Bay of Bengal Cyclone 
marked VIII. on our Chart, he was lyinfi; at Nagore, an open road- 
stead, and as the centre passed close to Pondicherry he had the winds 
Westerly. Being bound to Madras, and well acquainted with the law 
of Storms, he weighed on the 24th October, with a gale at W. N. W. 
and stood out to the N. £., ran round the heel of the storm, and on 
the 26th anchored in Madras Roads, having carried the wind, veering 
in 16 hours from W. N. W. to S. E. 

189. InRiTers. Ships in large rivers, may be able to derive 
much benefit from weather shores in Cyclones, and it may often 
become with steamers, boats, and small craft, and at times with ship^ 
in the smaller rivers, of great importance to know that the shift or 
veerings of wind will take place in such or such a direction rather than 
in another ; for by this knowledge they can often run at the com* 
mencement of a Cyclone for an anchorage, at which they can lie shel- 
tered through the whole of it ; or they can, if anchored on a weather 
shore, profit by the lull to get over to the other, before the shift of 
wind comes on, which would convert their former shelter into a dan- 
gerous lee shore. 

190. Let us as an example, take the Hooghly or Canton river, 
both much frequented and running about North and South towards 
their mouths, and suppose ourselves in them exposed to a Cyclone 
crossing them from East to West, in a launch with treasure on board, 
or in a steamer. 

It is clear that for the first half of the tempest if the wind is to the 
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Eastward of North, th6 centre will paaa to the South of the boat, and 
as the wind will be N. E. and East, and Soath Easterly, the Eastern 
shore or an j bank sheltering from these quarters is safe ; but that if 
obliged to anchor to the South of a bank or island, when the centre is 
passing exactly over the boat's position, the latter part of the Cyclone 
may drire her on shore, or sink her at her anchors. The Card also 
shews how, if the wind is to the Westward of North it will veer to the 
West and S. W., and thus perhaps render an apparently safe berth 
really dangerous, if due precaution be not taken. 

191. In a word, the Law of Storms will here as in so many other 
cases, ybr^-uram the mariner of what is to come ; "and fore-warned is 
ibre-armed." The tales which we have all read of the wind's " unfor- 
tunately shiftinff to the opposite quarter, when " the boat (or ship) 
was driven on shore and all hands perished," will be changed into, 
*' During the lull, (or when the wind had veered to ■ ) the boat (or 
ship) in due anticipation of the latter part of the Cyclone, changed her 

berth to the shore, where she safely rode out the remainder of it 

without damage." And let me add, that every officer and commander 
of whom this shall be said or written, will be held in that degree of 
professional esteem which is the rightful meed of such careful and 
scientific management of the lives and property entrusted to his charge, 
tis contrasted with the fatalism, the fool-hardiness, or the helplessness 
of ignorance. 
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Other Phjsnom ena connected with Cyclones ; Storit-waves 
AND Storm-currents. 2, Instances of these and of their 

PROBABLE effects. 3, INUNDATIONS FROM THE 8tORM-WAVE. 4, 

Pyramidal and cross Seas experienced in Cyclones, and 
Swell felt at great distances from them. 5, Noise of Cy- 
clones. 6, Passage of the centre of Cyclones. 7, Sizes of 
the central space or Lull. 8, Electricity, Magnetism, 
Electro-Magnetism, and Earthquakes. 9, Arched Squalls 
Tornados, Etc. 

192. Storm-waTe and Storm-cvrrent* These ^two phseno- 
mena, of which the very names will he probahlj new to most of my 
readers, certainly exist, and often to an extent little dreamed of. They 
have also, I have no doubt, frequently occasioned losses which were 
quite unaccountable at the time, and thus, as being in effect a sort of 
unknown, caprieioue, and nidden eurrenis arising in the midst of tern* 
pe§t9, demand the most serious attention of the careful mariner : I 
begin with the Storm-wave. 

If any of my readers have ever observed the passage of a whirlwind or 
water-spout across a harbour, a river or a lake, they may have noticed 
that it raises the water above the level as it travels along, and that light 
floating bodies, such as pieces of wood, or even sometimes the wrecks of 
boats upset in its passage, are often brought from the middle of the 
river or from the other bank to the shore where it lands. This is in 
miniature a Storm Wave. 

193. Colonel Reid (p. 523, 2nd edit.) says— 

" If a revoWio^ power, like a whirlwiod, were the only one eierted, it might be 
«xpeeted that the level of the water would be dimiDished at the oentre of the vortex, 
thouffh heaped up lowanU the verge of the ttonn. Bat it may be poevble that a ware 

u 2 
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of a round or oval form, moving ooward like • ttdal-wave. bat at the rate of the storm's 
progreM, may accompany the storm in iu courae, and that its height may depend on the 
degree of atmoftpberic pressure, modified by the revolving power of the wind. The 
impulse in the direction of the storm's course being given, and maintuned lor a few 
hundred miles, currents very similar to the ordinary currents of the tidal-wave might be 
ereated,80 that if the efifect produced by such a wave is added to the spring-tides, it 
might assist in causing those inundations in flat lands which often occur in violent storms. 
It will, therefore, be very desirable to note the height to which the tides rise on the 
leeward side of islands, particularly those lying at a distance from and influenced by 
continents." 

1 94. Every seaman has also seen that under a water-spont the sea 
is boiling and foaming, and rising up, and travelling along with the 
spout, in a space of perhaps some hundred yards or more in diameter,* 
and he can suppose that, if a boat could live within it, it might be 
carried along as far as the water-spout travelled, which would then be 
also a miniature representation, of what we suppose to take place in the 
case of the Storm-wave ; which, at present, for we want information 
greatly on this as on so many other points ; we suppose to be some- 
what as follows : 

As there is no doubt that the atmospheric pressuref when diminish- 
ed in any one particular point of the globe occasions a temporary rise 
of the waters under this point, which are pressed up by all the rest, 
and that at the centre of Cyclones a diminution of pressure which 
varies from an inch, to two and two and a half inches of mercury 
occurs, so there is no doubt that at this peculiar part of the centre the 
water is raised a little more than a foot for every inch of fall of the 
mercury, or about two feet in ordinary Cyclones, and proportionablj 
over the whole area of them. The incurving of the wind, already 
explained (p. 88) must also have a tendency to keep up and support a 
mass of water at, and towards this part, and we assume that this mass 
of water, or at all events a body floating upon it, is borne by the con- 
joined action of the wind and this wave, onwards in the direction of 
the path of the storm. This is what we denominate the Storm-i 



* i'he black column of a small water-spout where narrowest, will often subtend a 
horizontal angle of a degree at least, one would suppose ? though I do not know that it 
has ever been measured. An angle of 1^, at a mile distant requires the object to be 
•about 31 yards in diameter. 

t Most seamen are acquainted with the meaning of this term ; such as are not, wiN 
find it briefly explained in the following section, where the Barometer is treated of» 
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and what I have quoted and said is the Tkeory or theoretical de- 
scription of it. We shall come forthwith to the proofs, I have been 
able to collect of the fact of this phsenomeaon so occurring, and with 
more of these we shall obtain in the end a I«aw for its action in all 
cases, and our estimates of its effect will be then more certain. 

1 95. Sir Kenry De la Beche, in his " Geological Report on 
Cornwall, Devon and West Somerset," p. 11, has the following re- 
marks, which I will not attempt to abridge, confirming so exactly as 
they do what has been just said. I have however marked a few pas- 
sages in italics. 

" Mr. IValker* has observed, with respect to the influence of the pressure of the 
atmosphere upon the tidal waters on the shores of Cornwall and Devon, that a fall of 
one inch of tlie mercury in the barometer corresponds with a rise of sixteen inches in the 
level of the sea» more than would otherwise happen at the same time, under the other 
general conditions ; a rise in the barometer of one inch marking a corresponding fail in 
the sea-level of sixteen inches. Ihis he has found to be the usual rate of such altera- 
tions in level ; but very sudden change in the pressure of the atmosphere, are accom- 
panied by elevations and depressions equal to twenty inches of sea- water for one inch of 
mercury in the barometer. Regarding the whole pressure of the atmosphere over the 
globe as a constant quantity, all local changes in its weight merely transfer a part of the 
whole pressure from one place to another ; and hence he concludes that the subjacent 
water only flows into, or is displaced from, those areas where, for the time, the atmo- 
spheric pressure is either less or greater than its mean state, in accordance with the laws 
which would govern the indication of two fluids situated in the manner of the atmo- 
sphere and sea.t We might account for the difference observed by Mr. IValker, in 
the amount of depression or elevation of sea-level produced by sudden ch angles in 
atmospheric pressure, by considering that a sudden impulse given to the particles of 
water, either by suddenly increased or diminished weight in the atmosphere would 
cause a perpendicular rise or fall in tht mantur of a waoe, beyond the height or depth 
strictly due to the mere change of weight itself.^ 

* Assistant Master Attendant H. M. Dock Yard, Devonport. 

t Walker, MSS. 

X A circumstance connected with this subject, of considerable practical value, has 
been noticed by Mr. IValker during his long-continued observations. He has found 
that changes in the height of the water's surface, resulting from changes in the pressure 
of the atmosphere, are often noticed on a good tide-gauge befor$ the barometer gives 
notice of any change. Perhaps something may be due in these cases observed by Mr. 
lValk«r to the friction of the mercury in the barometer- tube, as it is well known that 
in taking eareful barometrical observations it is necessary to tap the instrument fre* 
quently and carefully, to obtain the measure of the true weight of the atmosphere at a 
•given time and place. The practical value of the observation is, however, not the less, 
be the cause of the phsoomenon what it may ; for if tide-gauges at important dockyards 
show that a sudden change of tea-level has taken place, indicative of suddenly decreased 
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At rcfranU the iii6d€Qce of tbe wiiMk oa the raefta level upon tbe MMitli eout of 
Cornwall aod Devon, Mr. IValker obeenres tbmt Eait and West winds scaroely affect 
it, bat that Sootherly winds raise the sea above it from one to ten inches, and off shore 
winds depress the water beneath it as much according' to their force. On the momiog 
•f the 29th November 1836, when the velocity of the wind was estimated at abovt out 
hundred feet per second, the sea at Plymouth was raised three feet six and half inches 
above the mean level, the greatest height above the equilibrium level he has seen. The 
hurricane began at S. W., and the barometer was very low ; therefore this great 
increase in height is due both to the wind and diminished atmospheric pressuiv. A gale 
of wind from the Southward, a low barometer, and a high spring-tide eoneurring, 
cause damage and inundations on the Sonthem coast of Cornwall and Devon. Froia 
the form of the Bristol Channel, and the absence of a free passage for the waters, such 
as exists at the Straits of Dover in the English Channel, Westerly winds force up and 
snstain a great body of water, thereby raising the sea above the mean level several feet 
It appears from an account of the great storm of the 26th November 1703, that the tide 
flowed over tlie top of Chepstow bridge, inundating all the low lands on both sides of 
the Severn, washing away farmyards, drowning cattle, &c. and it is worthy of remark, 
that the barometer is recorded to have then fallen lower than had ever been previously 
noticed.* 

" It will be obvious that while in a hurricane, such as that of November 1836, noticed 
by Mr. mTalker, the level of the sea was raised on the South coast of Cornwall and 
Devon, it wat alto dtpretud on ths North coast of thoio countiei ; so that the diflference 
in the sea-level on the two coasts thus caused, would be the sum of elevation and de- 
pression produced on each coast respectively." 

196. In the Nautical Magazine for August 1848> Mr. K. B. 
Martin, Harbour-master at Ramsgate, gives a very carefully detailed 
account of a sudden rise and fall of the tidal column, at that port in 
August 1846, which took place three times in unequal undulations 
during a severe thunder-storm, and just at the moment of a severe dis- 
charge of what is termed the return stroke of the electric matter, or its 
flashing from the earth to the clouds. He describes the flash as 
" crimsoned ! spiral ! and intense," and as ascending " from the earth to 
the heavy cloud which hung over us." Upon carrying the tidal diagram 
from the tide-guage to London it was found at the Admiralty, that the 
pheenomenon of the positive state of the electricity of the earth's sur- 
face, had been noticed there on the same day during the storm. In 
June 1848, also during a thunder-storm the sea, as shewn by the tidal 

atmospheric weight, before the barometer has given notice of the same change, all that 
time which elapses between the notices given by the tide-gauge and barometer is so 
much gained ; and those engaged with shipping know the value of even a few minutes 
before the burst of an approaching hurricane. 
• Walker, MSS. 
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gnage, rose to a height of four feet in ten minutes with undulations as 
hefore but to a greater extent. The return flash was not observed in 

this instance. 

In reference to what will be subsequently said of the possibly elec- 
tric nature of Cyclones^ these observations are of much interest. 

1 97. In a brief note forwarded to me by Capt. Hatchinson of the 
Barque Mandane of Liverpool, from an old Mediterranean Commander, 
it is stated that the rise of the water above its usual level is the first 
and surest indication of a gale in most of the parts of that sea, especially 
upon the Italian coasts. 

1 98. The Stonn-cmTents we assume to be a succession of cur- 
rents analogous to those which we see round the sides of a whirlpool, 
and to be produced by the forces of the various winds blovring round 
in the area of the Cyclone. 

It will be seen then, that the Storm-wave and Storm-current give 
rise in every storm to two sets of forces (currents) independent of that 
of the wind, acting upon a ship ; the one carrying her bodily onward 
on the track of the storm, and the other drifting her round the circum- 
ference of that part of the storm circle in which she may be. 

On that side of the Storm circle where the winds agree, or nearly 
so, with the track of the storm, both may be acting together ; on the 
opposite side they will counteract each other, and on other parts of the 
drcnmference, they vrill act more or less across, or diagonally : thus, 
taking, as the simplest case, and one nearly that of Madras Roads, a 
storm travelling from East to West, and striking upon a Coast running 
North and South, its centre passing over Pondicherry, we should have 
then, for aU ships in the offing, one current, ' the Storm Wave' carry- 
ing them directly on shore, with greater or less velocity, as they were 
nearer or further from the centre ? and other currents, ' the Storm 
Currents' varying in their direction according to the situation of each 
ship in the Storm Circle, but always agreeing pretty nearly with the 
direction of the wind. 

The current of the Storm wave then is setting due West : but that 
of the Storm current West on the North side of the Storm circle, and 
due Saet at its Sooth side ; South at its Western edge, and North at 
its Eastern side, and so on in all the intermediate directions ; and a ship 
putting to sea from Madras Roads in our supposed case, will be 
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right towards the shore bj the Siarm-wave, and to the South-West- 
ward ahK> by the Storm-cnrrtrnt ; but if patting to sea firom any phu» 
to the Southward of Pondicherry ; that is on the Southern side of the 
Storm-cirde ; she would be carried one way by the Storm -waye, and 
the opposite one, or partly so, say to the S. £., East, or N. £., by the 
Storm-current ; so that as to mere Westing, the effect of the one would 
probably neutralise that of the other. The case of ships on that half 
of the storm, where both forces are against him, should howerer be 
borne seriously in mind by the seaman at all times. I ha^e no doubt, 
that it has yery often occasioned the loss of yessels, and I proceed to 
give some instances showing certainly the existence of this ware and 
of these currents in various seas, and of their probable effects. 

199. Instances of the Storm-wETe and Storm-currents. 
Many seamen, and those old and experienced ones too, will say that 
they have gone through plenty of gales and hurricanes without meet- 
ing with much or any current, and will be therefore a little doubt- 
inl of the importance which I attach to these ; or may even suppose 
my views exaggerated. It may be worth while therefore to consider 
first how it is that we have so few accounts of them. I take the rea- 
sons of this to be, 

{a) That at times there t> very little Storm-wave or Storm-current, 
while, as will be presently shown, they are at times of extraordinary 
strength. We do not yet know why this is so, but there is no doubt 
of the fact. 

{b) That in most merchantmen, and I fear, formerly, even in some 
Men-of-War, the log is very badly kept, or in the first not even kept 
at all in severe Cyclones ? When, after a Cyclone it is found that the 
ahip is very far out of her reckoning, the observations are taken for a 
new departure, and the unexpected difference of position set down as 
excessive drift, (the rate of drifl never having perhaps been ascertained 
by the log throughout the gale) or heave of the sea, or as a current : 
in the usual acceptance of this word to signify any difference between 
the log and observation, which the seaman cannot readily account for. '*' 

* I am not here writing sarcastically, but seriously. How few Hhips are there which, 
even now, duly ascertain and take any account of the local Deviation of their com- 
passes? which may amount with some vessels and with various cargoes or armament?, 
and on certain rhumbs, to as much as one or two poiuts ! The effect of all this is set 
down as current. 
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(c) That sometimes, as before stated, the ship's position in the 
Stonn-circle is such, that the Storm-wave and Storm-current neutra- 
lize each other, and then, though both have been strongs the ship has 
felt no effect from them ; and if another vessel differently situated has 
been carried a long way by them, and the tw6 accounts are compared, 
the one is thought not to have kept so good a reckoning as the other, 
or the matter is passed over like all other ''very unaccountable things" 
(and truly till now they were such) by the careless sailor. 

(d) ThM in some situations, as in the Gulf Stream, they occur ia 
the localities of known currents, and if they act in the same direction 
or '* thereabouts" are thought to be merely an increased action from 
the same cause, and are thus again passed over or set down to it. 

(e) Both the Storm-wave and Storm-^current appear, like the winds, 
to be of great force at, or near^ the centres of Cyclones but to lose this 
rapidly as the distance increases from the centre ; so that while one 
ship is carried a wonderfid distance by the Storm-¥^ve and Storm-cur- 
rent and her nearness to the centre — all three acting the same way — 
another at a greater distance^ and on a different side of the circle, ex- 
periences very little of this fatal current. Hence from all these appa- 
rent contradictions, the instances related, though perfectly authentic, 
have come to be held as utterly exaggerated or inexplicable. Like the 
histories of stones falling from the heavens, they have been thought 
mere travellers' tales, because they could not be readily accounted for. 

(/) In some cases, and no doubt with some ships more than with 
ofthers, when vessels are fairly so pressed down by the force of the wind 
as to be lying with their lee gunwales in the water, and the '* lee sea" 
washing half way up to the weather bulwarks, there is no doubt that they 
drift much faster to leeward than they suppose ; and rarely indeed eon 
the log be hove at such times when the seaman is but waiting perhaps 
for a heavier gust or a deeper lurch to cut away his masts. But in such 
situations, a stout ship, with a good crew wiU lie for many hours, parti- 
cularly if relieved of her topmasts by cutting or carrying away, and it is at 
such times that the drift by log should be accurately known to ascertain 
what is really due to the Storm-wave. In the Log of the French ship 
Le Grand Dusquesne (16th Memoir, Jour. As. Soc. Bengal Vol. XYIl.) 
I ascertained that whUe the leeway and draft were carefully noted, 
and (the wind being from N. N. £. to N. N. W. throughout the Cy- 

X 
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clone) tbey would have carried the yessel to the South of her reckon- 
ing the difference in Southing was only 12^ while that of the Westing, 
which was due no doubt to the Storm-waye was 213 miles which wefe 
made in three days at right angles to the drift. 

{g) And finally^ until public attention is properly directed to tins 
and indeed aU other parts of our sabject, md public means adopted to 
insure the collection and digestion of the vast masses of knowledge 
which, in the shape of detached facts are now, as heretofore, annually 
lost to science and to humanity, there must always be hundreds, if not 
thousands of notices in existence, but beyond the reach of the labourers 
In the cause. 

The foregoing will account, I hope, to the oldest seaman for the 
want, hitherto, of definite information, and the frequent absence of any 
notice of such effects as those we hare assumed to arise, frequently if 
not always, from the action of Cyclones. 

200. In ths West Indies Colonel Raid, (p. 52d| 2nd Ed.) 
says in reference to the Golf Stream : 

*' After the storm of September 1839, Mr. Bvrvt, of the brig»ntine Qmmn Vietorm, 
(wlioee place is msrked in the chart), (band the current of the Gulf-Stieam nentra* 
lizeil ; and the same commander, on another occasion found the current running to the 
Westward, a fact corroborated by other printed statements at the time. 

" The storm of 1839, when crossing the Gulf-Stream, was probably five hundred 
miles in diameter, and a diminished pressure, amounting to a fifteenth part of tlie atmo- 
sphere, at the eentre of a moving oirele of this extent, seem» adequate either to arrest or 
to accelerate existing currents, or create new ones." 

201. Mr. Redfield in his kst Memoir, American Journid of 
Science and Arts, 2nd series, vol. II. gives, p. 1 69, the abridged log of 
the barque Zaida off the West and N. W. part of the Island of Cuba, 
in the great Cuba Cyclone of October 1844 ; and at the concltision 
says, 

" Captain OhaipBaan states that during the gale the Gulf Stream correot off Cuba 
had becom§ changed in itt eourtt, drifting the Zaida rapidly to the Westward, so that 
on the morning of the 7th he found himself off Cape Catoche in Long. 86^ 40'. On the 
lltli October at 3 p. m. he picked up the two survivors of the Saratoga off Cape Flori- 
da, in Let. 25^ 40'. This position of the piece of wreck appears to show also the extra- 
ordinary cheek of the surface current of the Florida stream, for these men were drifted 
oft the bank of Bahama as early as the 7tU." 

202. In a paper published by Dr. Peysionnel (Phil. Trans, for 
1766), on the currents of the Antilles, he speaks of what he calb 
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Counter-tidefl, which he expressly says were rery rioleot at Martinique 
and the neighbouring islands when they had storms or hurricanes ; 
and again that when St. Eustace (St. Eustatius) was ruined by a dread- 
ful hurricane ''coming in a contrary course," on the Ist November, 
we had here (at Guadaloupe) the most violent counter-tides. He gives 
also some details, but not sufficiently precise for our purpose, and' 
some of them apparently erroneous or exaggerated, but there can be no 
doubt that he refers in most cases to true storm-waves and currents, 
and I trust that attention will be given to this curious but highly 
interesting part of the phssnomea of storms in those quarters. 

203. In Mr. Redfteld'i paper on the Mexican ** Norther" and 
Bermuda Gale of Oct. 1842, (Amer. Jour. Seience of 1846, p. 157,) 
it is mentioned, in Report No. 22, from Cedar Keys, Coast of Florida, 
Lat. 290 V Long. SS^" 56^ West, which was a little to the Northward 
of the centre of the Cyclone's path, that ** the water is stated to have 
risen 20 feet above low-water mark, and was within 6 feet of covering 
the island." About 5 or 6 feet are to be allowed for the tide here, so 
that it was evidently a very remarkable rise. Mr. BedfieU attributes 
it to the effects of the Southerly wind on the right side of the Cyclone. 
The barometer is not given* 

204. While the first edition of this work was passing through the 
press, I received a newspaper notice of the Cyclone and inundation at 
Grand Cayman in October 1846. No positive heights, from which we 
could deduce the total rise of the sea are given, but we cannot suppose 
it, by what is said, to have been less than 15 or perhaps 20 feet, and 
it appears also to have been a true Storm-wave which " having risen 
above the iron-bound coast about midway the island (Savannah) flowed 
through ' Newlands' into the sea on the other side, formbg a kind of 
rapid, entirely impassable in the usual course.'* 

This is exactly what should occur in a small low bland lying in the 
track of any part of a Storm-wave. 

In a Chronological Account of West India hurricanes Naut. Magazine 
for 1848 is one of a severe Cyclone at Belize, which was travelling 
from the S. E. b. E. to the N. W. b. W. The account so far as 
relating to the present subject and compared with the Annual Register 
of 1 788, is as follows : 

X 2 
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" 1787 Sqtt. 23rd at B«Iize, Uoodwas, between tbe iio«n of 4 eiid 5 a* m. agale* 
00 from the N. N. W. veerii« to W. N. W. About lOh. it shifted to the S. W. 
end blew with increased violence. At the wme time the tea roae and preYeoted the 
mnniogoffof the land 6ood. The low lands were consequently overflowed : not a 
house, hat or habitation of any kind on either side was left staacfing on Bdnoe ! Oae 
hundred persons perished ; dead animals and logi were floating about every wfacvB» awl 
eleven square-rigged vessels besides small one were totally lost. 

In the same paper, p. 458, it is stated tliat in the Antigiia Hiiin!> 
cane of 1772 the sea at Santa Cmz rose seventy feet abore its usual 
level and carried every thing before it. 

205. In ths Sovthsrn Indian Ocsan. The brig Cketrlm 
Heddle to which I have before alluded (pp. 40 and 89) between the 
22nd and 27th of Febmarj, scudded round and round on the track of 
a Cyclone for five succesrive days ! When her log was carefully worked 
up, it was found that by it alone her course and distance was North 42* 
East, 111 miles, while by good latitudes and chronometer aghts, 
before and after the Cyclone, she had really made good in these few 
days a course and distance by observation of South 55^ West, 366 
miles ; giving her, thus, a current (the Storm-wave) of South &2? West, 
476 miles, or in round numbers (which would require 480 miles) four 
miles per hour for the 120 hours, or five days. The average distance 
from the centre at which she scudded round it, is about 42^ miles ; 
the greatest being 62 miles and the least 25 miles. There is no doubt 
of the carefulness and authenticity of this vessel's log, which was pro- 
cured for me by the Master Attendant at the Mauritius, Capt. Royer, 
and of her position being nearly correct, for she had just left the Mau- 
ritius and returned to it after the Cyclone, it is thus clearly an unques- 
tionable instance of the Storm-wave. 

206. Another has just occurred in the case of the ship Tudor, 
Capt. M« J« Lay, which vessel, bound to Calcutta, in Nov. 1846, 
encountered a severe Cyclone in Lat. 13^ South, Long. 83^ East and 
hove to, to allow the centre to pass to the Northward of her, for 1 6 
hours. Captain laay had excellent sights before and after the Cyclone 
and estimates his drift at 56 miles during the time he was hove to ; 
yet he found that he had been set 133 miles to the West of his dead 
reckoning, and his estimate would still leave 77 miles of drift in the 
sixteen hours to be accounted for, and this we can only do by suppos- 
ing both Storm-wave and Storm-current acting together (as the ship 
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was very near the centre, haying her barometer down to 29-20), at the 
rate of nearly 5 miles per hour. 

207. On the Coasts of AtTSTRALiA. In the account of the 
Port Essington Cyclone p. 53, already aUuded to, it is stated that the 
sea rose ten feet and a half by measurement above the usual high-water 
mark. This Cyclone was one of great intensity, though of small extent, 
and its centre did not pass, it appears, exactly over the settlement, but 
it is quite probable that the rise was a true Storm-wave. 

208. There is also a very clear and remarkable account of the 
Storm-Currents in the Nautical Magazine for 1841, p. 725, on the 
Western Coast of Australia, by Commander Wickhaai^ of H. M. S. 
Beagle who says» 

'* There ere other nerer-failtngr indicttioiM of a Northerly wind, (with which the 
;N. W. stonns beffin on the eoaiitj tneh as the change of the current, which owing lo 
the prevailing Southerly winds usually set to the Northward, but run strong lo the 
Southward during Northerly winds, fr§qutnUy preceding them, and giving more timely 
notice than the barometer." 

Again, after describing a N. W. gale, and these seem to be truly 
.Cyclones, for '* they commence at N. N. £., and invariably veer to the 
Westward^ and between W. N. W. and W. S. W. blow the hardest," 
he says^ p. 725 N. M. 

*' The jchange of current did not precede the wind, but changed with it When the 
gale was strong from N. W. and W. N. W., the current ran a knot an hour to the S. £, 
fuid when the wind changed to S. W. it ran with the same velocity to the N. £." 

He also describes a Storm-wave, or rise of the water, p. 722. 

" A rising of the water is likewise a certain prognostic of a Northerly wind, and has 
been invariably noticed at Swan River to precede all gales from that quarter : this of 
course can only be observed while at anchor on the coast." 

It is evident that the '* rise of water** is the effect of the distant 
JStorm-wave> and that it at once explains the current. As observations 
are collected, we shall doubtless find on this, as on more peopled coasts, 
the points where the centre of the Cyclones come to land, to be those 
where the Storm-waves and currents are most strongly felt. The sets 
of current along the Coromandel Coast are very well known, and at the 
approach of the Cyclones are often very strong. 

209. In the Bay of Bengal, I have been enable to ascertain, 
certainly, by means of circular letters and queries addressed to the 
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oommandeni of the Pilot and Light veaseb atatioiied at the Sand 
Heads, that at the approach of, and doring galea from the Eaatwardy 
or CydoneSy a heavy set of from three to five knots an hour from the 
Eastward is experienced^ If the Storm Card he laid down at tbe head 
of the Bay of Bengal, and moved across it from East to West, or np 
from the S. W. to the N. E. which are the nsoal tracks, it wiD be 
easily seen how the weaker of these currents are Storm-enrreiits, and 
the stronger ones probably Storm waves, as occurring when the centres 
pass near to, or over the Sand Heads, or farther up, which thej not 
nnfrequently do. Nothmg, indeed, is so common as for ships which 
have put to sea from the Floatmg Light to gain an oflBbg, to find them- 
selves most unexpectedly, and after large allowance for their drift, in 
shoal water on the edge of the reef off Point Palmiras ; and Arab and 
other foreign vessels, as well as not nnfrequently English ones, miac* 
quainted with this peculiar currrent in bad weather, are often wrecked 
thereabouts. In a number of Logs and official reports from the Pilot 
and Light vessels at the Sand Heads, collected for the investigation of 
the Cyclone of October, 1848, in the Bay of Bengal. I find this cur- 
rent mentioned in several logs ; the rates assigned to it being from 
3 to 4 knots per hour, and the average of the whole 2^ knots. One 
vessel indeed anchored in 35 fs. water with his kedge, but found that 
he could not hold on and shortly after that the current was so strong 
that the vessel would not steer with a 5 knot breeze. 

In the London* 8 Cyclone of October 1832, as quoted at p. 134 the 
ship AUnon, Capt. Mclfleod, ran up from 15'' North Lat. in about 
Long. 89i^ East on the Eastern verge of this Cyclone, track t on Chart 
III., with a terrific hurricane about South. When they thought they 
had run as far as they prudently might, they prepared to heave to, 
but suddenly saw discoloured water ahead, and before sail could be 
made, were in 8^ fs. on the tails of the Sunderbund reefs, but for- 
tunately beat off. Capt. BIcIaeod says : — 

" I remarked ia the foregoing our consteriiaUon at seeing discoloured water ahead, 
and well it might be so, for it is almost incredible that we over-ran the Log 70 miles or 
upwards in 90 hours, after allowmg at the rate of 10 miles an hour under bare-poles ; 
(in a merchantman), besides we made a very liberal allowance, in working up the dead 
reckoning as a precaution to k< cp ahead of the Log : Could this be the Storm-wave 
you speak of?" 
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I have no doubt it was the combined effect of the storm-wave and 
storm-current. 

210. In ths China Ska. We have several notices here of undoubt- 
ed authenticity^ being logs and reports from the Captains of the East 
India Company's China ships, who were all skilful navigators, and men 
far above any suspicion of exaggerated or careless reports to the Court 
of Directors, as they were liable to be very strictly called upon and 
heavily fined in cases of delay, or damage, or misrepresentation, which 
last would always be known by the evidence of their numerous officers. 
Hence these documents are of as great value as the logs of men-of-war, 
and as the instances are very extraordinary, it is important that the 
reader should know that they are quite trustworthy before he reasons 
on them. 

The following are instances, in this sea taken mostly from my Sixth 
Memoir. 

211. Honlmri^ who had great personal experience, and who 
made also extensive enquiries amongst those who were well acquainted 
with the China sea, says p. 289, speaking of the tyfoons between the 
Grand Ladrone and Hamam, as coming down from the £. N. £. (such 
as our tracks I. IV. V. and XI. on chart IV.), upon ships bound to 
China* afler describing the changes and shifls of wind, from N. W. 
and North to N. £. and East, S. E. and South, adds in conclusion. 
'* The current at such times runs strong to the Westward,'* and again, 
'* When a gale happens to blow out of the Gulf of Tonking from North 
Westward and Westward, the current at the same time seta generally 
to the S. W. or Southward, in the vicinity of the Paracels, or where 
these gales are experienced." With the Storm Card, and with attention 
to what has been said in the preceding paragraphs, it will be seen at 
once why this difference is made. In the first instance, a ship crossing 
the South Western quadrants of a tyfoon Cyclone — ^if as we have de- 
scribed, she does so rapidly with a fair wind and then heaves to at, or 
close to the centre, finds the Storm-wave and Storm-currents both set- 
ting her the same way for the greater part of the Cyclone, while in the 
latter case as she remains entirely in the Southern quadrants of it, the 
storm toave is carrying her to the S. W., and the storm current to the 
8. £. so that between the two and lier drift, she may find the current 

* They never purtue tlib route if bound from China homewanl. 
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Southerly and South Westerly, and sometimes no douht South East- 
erly. 

212. In July 1780» the H. C. ship London, Captain Webb, was 

driven at four in the afternoon from her anchors, in Macao, Road?,* 

and was ohliged to put to sea with an £. N. £. gale. She stood out 

with all the sail she could carry, and at six had the Qrand Ladrone 

hearing N. £. At eight she was in 20 fathoms water, and the wind 

*'^flew round" to S. £., and at midnight to South. At day-light (or 

say ahout 7 a. m. m such weather), they had driven close in with the 

land, in 12 fathoms water, and were saved hy their sheet anchor. 

" The drift we made was amazingr* I imagined it at first only about fifty miles, but 
to my astonishment, when the gnlt was over, I found myself as low down as Hayaaii^ 
within the Eastemmostf island." 

We may suppose Capt. ll^ebb to have made the la]^;est allowance 
he could for his drift before so reporting, yet this ship must have beea 
drifted, 6y the Storm-wave done, for the wind was at S. £« and South, 
which would have drifted her to the N. W. and North,, upwards of 
125 miles in thirteen hours, (for the Taya Islands bear about W. S. W. 
175 miles from her positbn at 6 p. m., and Captain Webb allows 50 
miles, or nearly four miles per hour for the drift,) this gives ten miles 
an hour for the storm wave I and in a W. S. W. direction or directly 
with the track of the Cyclone. Making any allowance we please for 
her having been perhaps unmanageable, and at times before the wind, 
though her masts were all standing, and she was well prepared for the 
Cyclone, having her topgallant-masts on deck, &c. ; still this is almost 
incredible, were it not home out by other strong instances. 

213. In September 1809, the U. C. ship Sealeby Castle was drifted 
in a tyfoon 111 miles to the Westward of her supposed position (no 
doubt after every consideration and allowance made), in 48 hours, or 2.3 
miles per hour. This ship was not in the centre of her Cyclone though 
not far from it ; her barometer falling to 28.30. She was on the 
Northern side of the Storm-circle, and thus her excessive drift waa 
probably rather a Storm current only. 

214. The H. C. S. Caetle Huntley, 25th to 27th September 1826^ 
was drifted in a Cyclone which was travelling from the South 77^ East 

* Jour. Asiatic Society, Vol. XI. and Annual Register for 1781. 
t Printed WuUmmoit in original, bat evidently an error. 
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to the North 77^ West, and this while she was at perhaps 70 miles 
fVom its centre, at least 290 miles* in 46 hoars, or nearly 5 miles an 
hour. If we allow the ship's drift to he three miles, there still remains 
two per hoar for the Storm-current. 

We have thus, for this sea, clear and undoubted proofs of Storm* 
wares and Storm-currents of great intensity and considerable duration, 
and when we recollect that the China tyfoons often bring with them 
awful inundations on the coasts,t we can have no doubt that the phe- 
nomenon exists much in the form which I have described it. The 
close relation of the innndations to the Storm-wave, we shall presently 
shew. A careful consideration of our Chart No. IV. will show how a 
tyfoon-Cyclone coming in, perhaps at least from the Marianas, Bonia 
Islands, or Loo Choos, if not from farther Eastward, may sweep the 
Southern coasts of China with a huge wave, of power and extent suffi- 
cient to produce these extraordinary effects. 

215. I have not adverted here to the Northerly, North Westerly, 
and North Easterly currents, described by Major Rennell, Kelly 
and others and commented upon by Pordy in his able Memoir on 
the Chart of the Atlantic, as common and undoubtedly existing at the 
entrance of the British Channel, for the simple reason that I consider 
the whole of the data on which they are calculated as uncertain, and 
probably erroneous. Currents there are no doubt, and strong and 
most dangerous ones too, even in comparatively fine weather^ but as 
before observed (p. 152, Note.) in how many merchantmen in the 
present day, is the Detiation of the compasses duly ascertained, 
studied, applied to correct the courses, and watched to see if any altera- 
tion occurs in it f Until we know what was the Deviation on board 
of ships said to experience currents in fine weather almost all the ** log 
book eurrents** must be distrusted. Where ships in which the Devia- 
tion is known and allowed for, are hove to in a gale, and a due allow- 
ance is made for their drift, or in the rare cases of a perfect caUn where 
the current can be tried, we may reasonably allow that the current has 
existed ; but when the course on a considerable distance is really un- 

* Mr. IRTiae, an offieer of the ship, oftinutei it at '* npwardt of 300 miles under 
bare poles." 

. t To tlw Weetward of Caalmi, wbem there are ao large riven of which the etreatns. 
beiny danuaod i|p hy the wind aodewolion by the raini, might prodoee them. 

Y 
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certain to 5, 10^ or eren 20 degrees, we should waste time, had we 
even the details before us, to endearour to analyse these data for our 
purpose, which is to demonstrate if we can ; or at all events to put the 
mariner on his guard against the temporary currents produced by 
storms.* 

* After the Ion of the Grtai Livtrpool Steamer belongiog' to the Peaiiualar 
and Oriental Steam Navigation Company on Cape Finisterre, in 1846, a Committee 
appointed to investigate the cireamstanee, reported It as owing to an " unusual in- 
draught/' and the P. and O. Company issued an order to their comrnanders that» at 
night and in thick weather they were to give Cape Finisterre (and strange to say 
Ushant was not alluded to !) a berth of twenty miles. In an article published in the 
Calcutta ' EnglUhman,* I commented upon this order as follows, after explaining what 
the Storm-wave and Storm-currents were. 

** The rule given by the Directors of the P. and O. Company is, that at night and ia 
thick weather, twenty miles berth is to be allowed to Cape Fmitterre. 

" Now, putting aside temptation to ' turn the coroer sharp/ and supposing fully twenty 
miles to be always allowed, we shall show that instances may arise in which this is only 
half enough! 

*' The great storms of the Atlantic are, there is no doubt, very often, if not always, 
revolving storms of from SOO to 1000 miles in diameter, and travelling from the track of 
the Gulf •stream past the Bermudas and Azores to the coasts of Spain and Portugal, the 
Bay of Biscay, the Channel, or the Northern Ocean. They sometimes preserve their 
fnll sise, and then appear to be gales blovring in nearly one direction only— that is, veer- 
ing but very slowly^and sometimes contract in size, when their duration is shorter. 

'* When the first case happens, there is probably little or no Storm-wave, or currents 
on the exterior borders of the storm ; but as it approaches or passes over a spot, these 
may be felt moderately and even strongly. In the case of the Great Livarpool, if we 
take it that the Westerly to S. S. Westerly gales were the Eastern and Southern quad- 
rants of an Atlantic revolving grale, and the insets the storm currents, her case is clear 
enough : but we are told that, in future, a berth of twenty miles is to be given to Cape 
Fmisterre. In ordinary cases, of a moderate current, this may be enough ; but taking 
the case where the centre of a storm passes near, and to the Northward of that point, 
the Storm-wave and Storm-currents togpether may induce a set of at least three miles an 
hour. We will put it at two only, and allow the steamer to have run up from a sight of 
the Burliogs. It is clear that to put her twenty miles wrong she needs only ten hours 
run in this Westerly set, the ten hours of an ordinary night in those latitudes, and (here 
lies the mischief) the commanders may think that they folly take precaution enough if 
they give the Cape the 20 miles required. If the currents should unfortunately run 
stronger, or the thick weather lengthen out the nights, or render bearings or distancea 
uncertain or impossible, the chances of another misfortune are much augmented. 

" Our view, then, is, that the rule laid down by the P. and O. Company should ra- 
ther have stood thus : 

And the Board further direct that the ships of the Company, on the voyage between 

England tad Gibraltar, both outwards and homewards, and especially with reference 
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216. The Western entrance to Bass' Straits is also a locality in 
vrhich what we have said of the Coast of China, (all things heing 
reversed here as being in the Southern hemisphere, and in a high 
Southern latitude) might theoretically be expected to hold good ; and 

" to the eztrtordiiwry ioMt noted abo? e, and the poMibifity that in oases where the focos 
" of a revolving storm from the Atlantic may be pasting near Cape Finisterre, this dan- 
" gerous inset may be mach augmented, strictly eajoin that, when passing this point and 
'* the latitude of Ushant» if Southerly, S. Westerly, or Westerly gales prevail, or have 
" recently prevailed, and especially if the barometer should have fallen, that a wide 
" berth of from thirty to forty miles or mora may be given in the night and in thick 
" weather." 

" We submit with all deference that this rule comes much nearer to the present stale 
of nautical science than the one given. We are aware that experienced seamen usually 
say, and we believe the ' Directories,* and ' Pilots' also, that when a North Easterly 
storm is blowing out of the Chops of the Channel and Day of Biscay, there is a strong 
current along the Coast of Portugal, and round Cape Finisterre. If there is also a 
Westerly gale, this would be exactly a Storm-current, such as the authors we have 
quoted infer to exist, and Mr. Redfialdy indeed, inclines to think with Professor Dove 
of Berlin, that all winds blow in circuits ; and certainly there is much to confirm these 
views. At all events, nothing should be risked for want of a trifling precaution, which, 
for two or three steamers in the course of a year may cost an hour or two more of steam- 
ing, by making rather a wider circuit ))ast these dangerous points." 

I at the same time drew up and addressed to the Lords Commissioners of the Admir- 
alty, a paper of " IntiruetwHS to offietrg of H, M, Navy, ngarding thi obtervationt 
duirgd on tho Storm-wavo and Storm^eumnt when in or near toundinga, and from tho 
LaU of Gibraltar to tho Britiih Channtl,** respectfully suggesting that it might be pub- 
lished, as a means of obtaining some useful data to enable us to ascertain all the condi- 
tions of this danger, and offering to analyse the observations. I'heir Lordships, I am 
glad to say, have done me the honor to recommend its being printed in the Nautical 
Almanac, and I trust that all British seamen, at least, will see the great imporunce of 
the questions, to them of life or death at times, which may depend on the investigation ; 
and aid me by all the information old or new which they can collect. The Peninsular 
and Oriental Company in acknowledging my communication, acquiesce on the part of 
their committee and for tliemwives, (and they hod the best nautical advice in London 
to consult) in the utility of the suggestion. The sailurs must do the rest for themselves 
by furnishing material. 

Since the flrst edition of this work I have met with an account of the loss of H. M. S. 
RspuUt on the 9tli March 1800, on a sunken rock, supposed to be the Mace, about 25 
leagues S. East of Ushant ; in which it is sUted that on Saturday the 9th, it was blow- 
ing a very heavy gale, and the ship having shaped a course to carry her far to the 
Westward of Ushant, owing to the thickness of the weather (not having had an obser- 
vation for some days) and the different set of the tides, had got near tkrto dtgroot f to 
the east of her reckoning to which the loss is attributed. She was at the time slie struck 
going nearly right before the wind, which was thus we may suppose to the S. W. or 
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if die reader will find refer to what haa been aaid of the tmeka of 
atorms hereaboata, (p. 54) and then plaeing hia Hom^Sard on a 
Chart move it along from the West or W. 8. W.« to the Eastward, he 
will see at once that there are good grounds for supposing at leaaft 
that with the heavy Westerly or North Westerly gales forming the 
North and N. W. quadrants of a Cydonei which has travelled in from 
the Southern Indian Ocean, strong Storm^currents or a strong 8torm- 
wave, or both actbg the same way, might occur. And so it notoriously 
proves, for the repeated and dreadful wrecks of Emigrant ships off the 
N. W* point of Van Dieman's Land, with the ^' narrow eaoapea*' of 
many, which have just seen their danger in time, are indubitable proofii 
of it. The following, which is abridged from a newspaper notice, is a 
direct instance, and it appears to be written by one who understood 
something of nautical matters* 

" As to the Western entrance into Bass's Straits, the writer of this has reason to he 
glad that Providence preserved him and the ship in which he sailed from England rrom 
the fate of the Cutaraqui ;* u she was in very nearly the same laticode and longitade* 
and during a dark stormy mght, in soundiogs which, compared with Captain fltokaa' 
Chart, show her to have passed dose to the Harbinger and Navarin Rocks, on which 
vessels have been previously wrecked. 

" That there is probably a set of some kind off the coast. Westward of Cape Otway, 
by which ships are carried to the Southward is very probable. Captain Stokes does 
not, however, allude to it Something of the kind probably occurred to the Catora^Mf, 
for Captain Stokas ascertained by correspondence with her owners, that the matter 
had hb chart on board. When it is considered that the coast slopes down rspidly from 
the Great Australian Bight to King's Island and the Western side of Tasmania, it is not 
surprising if there should be under the action of Westerly winds, frequently blovring a 
heavy gale, a deflection of the current, setting a ship in dark stormy weather out of the 
proper course ; and it is matter of surprise rather than otherwise that but Ave wKcks 
(however fatal they may have been) should have taken place off King's Island in 
twelve years. It Is to be hoped that for the future, with lights on Cape Otway and tha 
Kent Group, the navigation of Bass's Strait will be as safe as the British Channel, 
where it will be recollected, wrecks occur off St. Catherine's, in the Isle of Wight, from 
a set off from the Channel Islands, as in the case of the Clarendon West Indiaman, which 
was cast ashore on a rocky ledge, despite all the lights from the Lizard to the Needles, 
during a S. W. October gale, which the writer recollects, having been exposed to it, and 
having lost relatives in the wreck o f the ship."—5ydnty Morning Herald, Die. 10. 

Southward, and thus in the front of a Cyclone, if it was one ; with the storm>wava carry* 
iog her u I have described. The great rises of the water in the Ports of Bresl and 
thenoa to the Southward in bad weather, with certain winds, are exactly analofous tQ 
what as we have just seen, occurs elsewhere. 
* Wrecked at the entrance of Baas' Straits with 400 Emigrants on board. 
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217. The Beamm also adtrertmg to what has been before said that 
winds may be blowing in troe circnits (Cycbnes) without rising to the 
force of a gale or hnrricane» shonld bear in mind that in narrow seas 
especially, and where perhaps other causes may be acting, amd acting 
the same way so that two moderate causes may produce a strong effect, 
the Storm-wave and Storm-current may also be acting then to a certain 
extent, and carrying hhn far out of his reckoning while he is depriyed 
of observations in dark gloomy weather, 

21 8« The Nortee of the Gulf o{ Mexico^ may often be of this de« 
scription, for storms there which are moderate as compared with hurri- 
cane forces, may yet be true Cyclones, and produce Nortee^ (Northerly 
gales) in various parts according to their tracks. One coming into the 
Gulf from the 8. W. or South, or from the Pacific Ocean across Cen* 
tral America, might give a Norte on its Western edge, and one coming 
in like the tracks V. SLII. XV. &c. on Chart I. would also give a 
Norte on its Western verge. In the two cases ships would be carried 
quite different ways by the Storm-wave if it existed, for this would be 
regulated by the track of the storm. 

219. The dreadful loss of the Royal Steam Mail Company's Packet 
ship Tweed on the Alacranes, in 1847 appears to me not improbably a 
case of the Storm-wave in a moderate gale^ as I have jnst described it. 

The following account is given in the 8team Naieiffatum Qojtette, 
and Nautical Standard, as to wind and weather previous to her strik- 
ing, from the statements of the first and second officers. 

'* It appears from the Hatement I have received, (at a brief interview, uomediately od 
their arrival, with Mr. BlUson aod Mr. Onalow, the first and second officers,) that 
the uafortunate TuMcd left Havaonah on the evening of the 9th of February for Vera 
Cruz, with a fresh Southerly breeze, that lasted about ten hours. It soon after beearoe 
thick, and at midnigrht on the 10th the wind suddenly shifted to the North, and in a 
short tine it blew a stiff* Norther/ weather still thick, sun obscured, and no obeerva« 
tiofi* At 8-30 A. M. on the 13th, when the Captain judged the ship was 90 miles to the 
South of the Alacranes, the look-out on the forecastle cried out ' Breakers a-head.^ 
Captain FaraoBS, who was on deck, hearing them at the same moment, immediately 
ordered the engines to be stopped and reversed, and the helm to be put hard a starboard^ 
which order was instantly obeyed, bat tlie fora*sai], fore-trysail, and fore-topsail being 
set, and a heavy sea running, she Csrged a-head aad struck." 

From the Havaonah to the Alaorane*, the true course and distance 
is South 84^ West 440 miles» though it becomes somewhat curved 
vrhik running along the Coast of Cuba, but this we will leave out. 
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TWe vcsel seems to luBPe had ten km ran wi^ a 
(ander the ke of die cask of Cdha,) nd Aot tkick vcalhcr tffl and- 
night OB die 10dB,wbai die duft of wind took piMe.dw gEfoheral, 
let « SBT, nme knots nn honr finm 6 p. m.» ok die 9tli» 30 kcmn ran 
or 270 ni]le% wiuck woold bnag ber aboni oppoate to the middle of 
the chemid bcCweai Toeokio nd Cdbn. 

Now pleeii^ a Storm Card (even apoo our omli ^art) so as to 
gpire the Tweed a Northerij wind (Nerie), and siq^osiDg the atonn to 
hare slowlj mofred np oo a eoviae ahoot paraM to our tiack XV.« we 
ean see how the Tweed standing acfoos^ hnl nearfy ahN^ with it» might 
keep the Northerij winds till 3-30 a. m^ of the 12th, or 15^ hours 
longer, and jet be set np 30 miles to the Northward of her supposed 
position. The error in position mi^t also, it is trne, arise from a 
small unknown deriation of her compasses, but the accoont of the wea* 
ther is distinctlj that of a moderate Cjdone, and in narrow seas, as 
before said, the seaman cannot be too careful, or too ofteu recollect that 
two or more pett j causes acting the eawu watf maj produce a serious 
amount of error. 

Colonel Roid'o Chart (at p. 399 of his work 2nd Ed.) of the storm 
which dispersed the Spanish Fleet under Admiral Solano in 1780, is 
exactl J one of a Cyclone passing on the track which I describe. 

220. Xnundatlona from the Storm-^waYe. I have shewn the 
seaman, and I trust satisfactorily, that there exist in many parts of the 
world, both Storm-waves and Storm-carrents, which for him, and while 
at seSi are to be regarded and calculated upon as currents ; and no 
doubt we shall find, as our knowledge extends, that they exist in other 
parts, and moreover obtain more accurate knowledge of them every- 
where. I now proceed to shew him that there really exists an actual 
wave or elevation of the sea, as announced theoretically at p. 11 and 
described at p. 154 and following ones, which rolls in upon the land like 
a huge wall <{f water ! as such a supposed wave should do, causing 
of course dreadful inundations* He may at first suppose that he has 
little to do with the inundatioos on land, if he can keep his ship in 
safety at sea ; but lest this objection should occur to any, I answer 
first, that it is of much importance to jproee that there is a real lifted 
wave ; and next tliat this very wave, while it is a source of great danger 
— for ships have been swept out of docks and rivers by it — is on the 
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other an element of safety^ for it has sometimes carried vessels over 
reefs and banks» so as to land them high and dry, and preserve at least 
the lives and cargo. Of this the case of the Briton and Runnimede 
already alluded to, pp. 47, 91 b a striking example^ both ships being 
carried at night, and while in the centre of the vortex of a furious 
Cyclone, over reefs which are dry at low water, and thrown up amongst 
the mangroves I Captain Hall of the Briton, estimated that the whole 
rise of the water must have been 30 feet, judging from marks on 
shore. If from this we take 10 feet for the tide, we have still 20 feet 
for the storm-wave ! 

221. Col. Reid in reference to this says, p. 513, 2nd Edition : — 

" An anchorage, which would be of sufficient depth in ordinary gales, might prove too 
shallow daring a hurricane, in conaequence of the depth of the trough of the sea, from 
the unusual undulations created by such storms. Instances have been here given, 
when the effect of hurricanes, blowing into a bay, has been to heap up the water within 
it for a time ; so that vessels which have dragged their anchors during such a crisis, 
have been carried into places whence they could not float after the storm had passed over. 

" The opposite consequence may also occur : such as happened to the Lark, survey- 
ing schooner, when at anchor off thp west coast of Andres Island, in the Bahamas, 
' Owing to the receding water, that vessel struck heavily from 6 to 8 p. m ., on the 6th 
of September, 1838; but floated again on her beiog raised by the S. £. gale, whilst the 
wrecking schooner Favouriu, 68 miles North of the Lark, was left completely dry.' "* 

But this sort of inundating wave, as will be seen, must not be con- 
founded with that gradual rise of the sea or rivers which is familiar to 
our mind as the " heaping up*^ of the water by the effect of wind, 
and which always occurs gradually. The wave, of which we shall give 
instances, is one resembling that which so often accompanies or follows 
earthquakes. In some cases, indeed, the Cyclone, earthquake, and 
wave of inundation have apparently all occurred together I 

222. In the "Weit Indies* In the great hurricane of 1772, 
which devastated St. Christophers, St. Croix, St. Eustatia, Antigua, 
Dominica, &c. it is stated (Annual Register for 1772) that at Santa- 
Cruz the sea " swelled up** 70 feetf above its usual level roaring so 
that it was heard a hundred miles off. It overtook and swept off 
above 250 persons who ran up to the mountains to save themselves. 

223. At Savanna La Mar, which was totally destroyed by the first 
of the two great October hurricanes in 1 780, we find that — 

* JJenU Smith's Report, Nmuiical Magusint for January 1839, p. 90. 
t So in the Anaaal RegiMer ! 
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'* The gftle began on 3rd October, from the S. E. at 1 p. m., ebeiii« eboni eight ; 
the sea duriDg this last period exhibited a most awful scene. The waves noelled to 
amazing height, rushed with an impetuosity not to be described on the land, and in a 
few minutes determined the fate of all the houses in the bay. About ten, the wateis 
began to abate, aad at that tisM a smart shook of an earthquake was felt. Thttit ships 
were carried so far into the morass, that they ooald never be got off."* 

Colonel Reld gayiy referring to other notices of thia gtorm— 

" There seems no reason to donbt, from what we now know of the efieeC ea^eed by 
hwrrieanes, that Savanna La Mar was overwhelmed by the accumulated water of the 
sea raised solely by the power of the wind." 

224. In the second great October hurricane 1780, whieh begim on 
the 10th October of that year, and oommitted dreadful ntTages at Mar- 
tiuique, we find, from a French official report, given p. 344, by Colonel 
Reidy and of which I abridge and translate what is essential to our 
present subject that (apparently) about the time that the centre was 
passing close to the town of St. Pierre and Fort Boyal, 

. ** An awful ' res ds flMir^,'t completed the misfortunes under which weweraaofier- 
ittf • It doitioyed in an instant, upwards of 150 houses on the sea shore, of which thirty 
or forty were newly built ; those behind them had mostly their fronu driven in, and the 
goods contained in them almost totally lost. It was with much difficulty that the 
inhabitants eacaped with their lives." 



* Abridged from the 2od Edition of Col. Reld's Work, p. 297. The account 4hereui 
is copitd from the Annual RegitUr, 

t Raz (or Rss) de Mar6e. This word is used by the French to express every sort 
of sodden swell, or waves, or rollers from the sea, whether occasioned by tides or cur- 
rents ; except the bora of rivers whieh they distinguish by the word maerit or mmtenru. 
The definitions of " Rat or Ra$ dt mar6i?* (whence no doubt, our word " i?oc«") are ; 
*' Ra% det Couram (curreot races) masses of water which at sea in narrow passages as 
amongst istands, shoals, rocks or coasts advance whh rapidity. Finally " Ra» de marii* 
(tide-race) a nsme given to those swells whieh, without appearing to be driven by any 
wind are formed suddenly, increase in a monvent, and mark some streoge agitation in 
the waters of the ocean,*' so far Rovnma in his Dictionaire de la Marine* At Bourbon 
and the Mauritius, the heavy rollers which, as in many other places as at Madras and 
St Helena, rise saddenly and break with tremendous force, are called by this uame of 
roj demarie, though the rise and fall of the tide there is very small. Mr. Thom, p. 340, 
in the notes to a French table of Barometric Observatbns, made at Bourbon during the 
Mauritius hurricane of 1840, has given in it the remark of" Ra$ de mar£e tret fart from 
the 7th to the llth, so thst no communication could be held with the shipping." 7*he 
Cyclone did not extend to Bourbon. A tremendous ras de mar6e is also experienced in 
the harbour of Port Loub, when hurricane -Cyclones pass to the Westward of the 
Island. In January 1644, five vessels at once were threwn on the rocks near the Bell 
Buoy, where they had anchored, or were close in, endetivouring to get into the harbour. 



\-- 



Part IY. § 226.] Inundation ; Barbadoes, Bermuda. 



225. At Barbadoes *' the sea rose so high as to destroy the forts," 
and at several other of the Islands the same kind of devastation is 
alluded to. It will be noted that the Cyclone came up from the S. £., 
and that Bridgetown and the ports of Martinique alladed to in the 
foregoing report are on the S. W. and West, or leeward sides of their 
respective islands, so that the sudden rise of the sea has much more 
the character of a true elevation of the vniters, by the efiPect of the 
centre^ than of a mere wave or number of waves rolled in upon the 
land by the horixontal force of the wind ; as we see in high spring tides 
with strong South Westerly and Southerly gales on low parts of the 
coast of the South and West of England for instance. 

226. In the Bermuda storm of 1839, referred to at p. 28, and 
which was no doubt a true Cyclone. Colonel Reid^ p. 449, 2nd 
Edition says, 

" By ezaminaUoQ of the South coast of the islands, the tea was found to have nsea 
fully eleven feet bigrher than the usual tide*. It carried boato into fields thirteen feet 
above the usual high-water mark, and removed several rocks, containing by measure- 
ment twenty cubic feet, some of them bearing evidence of having been broken off from 
the beds on which they rested by the surge. On the North and leeward side of the 
island, and within the chamber T of the dock-yard, the water was observed to rise two 
feet and half higher than the ordinary tides. 

** At the weather became fine at Bermuda, and the hurricane proceeded on its course, 
the Northern reefs of the islands, in their turn, presented a line of white surge from the 
swell, rolled back by the gale. Vessels as they arrived from the East or the West, 
reported that they met the wind in conformity with what appears to be a law of nature, 
in these tempests. Thus the Jam coming from Baltimore and the Westward, had the 
wind Northerly ; whibt the schooner Governor Rtid, from England and the Eastward, 
had the wind Southerly." 

It will be noted that here the great rise was on the windward side of 
the island, and but a small one to leeward ; but we may well suppose 
that over a large extent of reefs and islands like the Bermudas, lying 
directly in the track of a Cyclone, the wave might divide and roll off 
to the East and West, leaving a comparative hollow or curve on the 
North side of the islands ; an effect which we frequently observe on a 
small scale, amongst reefs and rocky shores, where the waves rolling in 
are divided by a ledge or a single rock ; a boat riding to the shoreward of 
which, win $eem to sink, in her smooth water, lower than the surround- 
ing waves on both sides, though it is really these which are rabed 
above her, and they afterwards unite in the common elevation of the 
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swell a little within shore of her \* the spot at which she is riding 
being perhaps reaHy elevated, though but a little, above its usual lerd. 

227. Mr. Radfidd in his first Memoir, published in 1830, de- 
scribing a Cyclone of which the centre passed close to New York, says 
that— 

•■Thv gmle wu from N. E. to East, and then chaogped to West More damage was 
Sttsuined in two hours, than was ever before witnessed in the dty, the wind inercaiins 
during the aftemooo, aid at sunset was a hurricane. At iht tlau •f Urn wmUr, At 
whurft wtn ovtrjhmid, thi water having rUta thirtten ftit im one hour," 

228. In the East Indies, Coringa on the Coromandel Coaaty is fre- 
quently subject to inundations from gales blowing from seaward, and 
the consequent rise of the waters of the river Grodavery ; but these are 
gradiul, though rapid, rises, and when occaMoned by the river the 
waters are of course fresh, And when by the sea, salt. I should men« 
tion also, that the tneks of the storms in the middle of the Bay of 
Bengal, appear to direct themselves very frequently towards this station 
and that of Cuttack, (see Chart No. III.,) probably from their being 
situated at the mouths of the vallies of two considerable rivers, while 
the rest of the Coast is, as it were walled with high land at a short dis- 
tance in the interior. 

In December 1789, Coringa was utterly destroyed by a succession 
of three great waves, which rolled in upon it, apparently during a hur- 
ricane Cyclone. M« De Xa Place of the French Frigate La Favourite 
who collected his account on the spot, about 1840 says. Vol. I. p. 
285 of his voyage, 

" Coringa was destroyed in a single day. A frightful phasnomenon reduced it to its 
present state. In the month of December 1789, at the moment when a high tide was at 
its highest point, and that the N. W. wind blowing with fury, accumulated the waters 
at the head of the bay, the unfortunate iohabitanti of Coringa saw with terror, three 
monstrous waves coming in from the sea, and following each other at a short distance* 
The 6rst sweeping every thing on iu passage brought several feet of water into the 
town. The second, augmented these ravages by inundating all the low country, and 
tlie third overwhelmed every thing." 

* I write this with a vivid recollection of the very appearance, having been, now 
above thirty years ago, severely beaten and bruised in swimming off through the surf 
on a coral reef to help to save a boat under my charge, the two men in which could oot« 
without a third hand, weigh the grapnell, and pull her out in time to round a point of 
the reef, to get her into a safe berth. It was only after repealed trials, aud Uking ad* 
vanUge of the smooth hollows, that I could reach her. 
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The town and twenty thousand of its inhabitants disappeared ; 
vessels at anchor at the mouth of the river, were carried into the plains 
surrounding Yanaon^ which suffered considerably. The sea in retiring 
left heaps of sand and mud» which rendered all search for the property 
or bodies, impossible, and shut up the mouth of the river for large 
ships. The only trace of the ancient town which now remains, is the 
house of the Master Attendant and the dockyards surrounding it. 

229. So far M« De Ia Place whom I have exactly translated, but 
he makes the year 1 789, and the Cyclone to have occurred in December, 
but in the Annual Register for 1 7SS, is a letter (p. 238) from Mr. 
Parsoiui to A. Dalrymple^ Bsq* describing an inundation from 
the Storm-wave of a Cyclone which occurred at Ingeram, five miles 
South of Coringa in the month of May 1787» from which it would 
seem that there were two of these dreadful vbitations. Mr. ParsonJi 
whose account I abridge says — 

" From the 17th of May, it blew hard from the N. E. but nothingr was appreliended on 
the 19th, at night it inereaaed to a hard gale and on the 20th in the momiog it was a 
perfect hurricane, untiling bouses, and beating in doors and wiodown, blowiug down 
walls, &c. A little before eleven it came with violence from the sea, and I saw a mul- 
titude of the inhabitants crowding towards my house crying out that the sea was coming 
upon us. I cast my eyes in that direction, and saw it approaching with great rapidity 
bearing much th§ fame app§arane€ at th§ bar (bare) in Bengal Rioer, I took refuge in 
the Old Factory, which » built on a high spot and well elevated : so that we were not 
driven to the Terrace. I think tlie sea must have risen fifteen feet above its natural 
level, the wind favourvd the subsidence of the waters (at 1^ p. m.) by coming to the 
South where it blew the hardest. At five I got to another house during a lull. It blew 
very hard the greater part of the night, and at midnight veered to the Westward and 
was so cold I thought we should have perished as we reclined in our chairs. I'he gale 
broke up towards the morning. I'he natives have a tradition that about a century ago the 
sea ran as high as the tallest Palmira-trees (45tofiO feet at least). Every thing was des. 
troyed with ns, but at Coringa and nearer the sea, not more than twenty inhabitants out of 
4000 were saved. At first with them the sea rose gradually with the tide, when it increased 
they mounted on to tlie roofs of their houses till the sea impelled by a strong Easterly 
wind rushed in upon them most furiously when all the housirs at the same awful moment 
gave way. This was seen from the terrace of Mr. Corsar's house, over which the sea 
sometimes broke, and when the wrecks of vessels were seen drifting past. At Jagger- 
sautporam about a thousand lives were lost and the inundation extended as far North as 
Apparah (IS miles N. N. E. from Ingeram on the Coast) but not many lives were lost 
there. It peoetratad about twenty mites inland. It b computed that 20,000 souls and 
500,000 cattle perished. The writer farther remarks that it was considered very remarkable 
that the vast tract of low ground, from Gotendy to Bnndaremalanka. on the South side of 
the Uodavery, which » often overfiowed by tlie spring tides, saflfered very little. He consi- 
ders that point Godavery and the small low islands near it broke the force of the sea." 
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Takiiig the average of the winds to have been from N. £. to South, 
this was a Cyclone travelling from the £. S. £. to the W. N. W. There 
was no calm centre, and no sudden shift is spoken of» so that we maj 
suppose the centre to have passed a little to the South of Ii^ram, bat 
for OUT present purpose, this detailed account fully demonstrates the 
existence of the storm-wave and the terrific innndatioDS it gives rise to. 

230. In 1839, Coringa was visited by another of these inmidations, 
which by the Collector's Report, (published in my second Memoir, 
Jour. As. Soc. Beng. Vol. IX. p. 401,) much resembled the one above 
described, to which indeed the old inhabitants seemed to have compared 
it. There are no accounts of distinct waves in this last storm, but the 
rise of the waters of the sea is described by one vrriter as ruMfiff in 
with such violence, that '* the only houses remaining at Coringa, are 
a particular large house and three or four other brick built houses. 
More than 20,000 persons are said to have perished. Vessels were 
drifted from the docks and rivers, and a large sloop (of 50 to ISO tons 
burden), carried four miles inland.*' 

231. Cuttack and Balasore have also been subjected to these inunda- 
tions, but one of the most frightful of them in recent times, occurred in 
May 1823, along the Northern shore of Cuttack from Point Palmiras 
to Kedgeree. 

A newspaper correspondent of the Bengal Ilurkaru^ writing from 
the spot, thinks the high wind not a sufficient cause, but that there 
might also have been an earthquake,"^ but as I have traced the Cyclone 
in from sea at least for two days, (track g Chart III.,) I see no reason 
to doubt its being a Storm-wave. It is said in these notes that — 

" All the Natives agree in astertingr* that ihe suUden flood consisted of three crreat 
waves only, and that these occurred in tlie short period of one minute, the last wave 
rising about 9 feet above the highest embankment,! and committing, of course, the moat 
awful mischief in its progress. Upwards of 600 native villages are stated to have been 
destroyed." 

In October 1831, on about the same parts of the coast, another 
storm inundation and wave occurred. In an official report, it is stated, 
that the sea came in * in a tremendous wave.' 

232. In 1822, an awful inundation took place at the stations of 

* None of the accounts allode even remotely to any shock, and it would have beeo 
fircbably felt at Calcutta wliere there was no storm, 
t 1'lie embinkments are probably not less than from 10 to 15 feet high*. 
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Uurisal and Backergunj, at the mouth of the Megna; but here 
though 50,000 human beings are said to have perished, the rise of the 
waters was gradual, and the strength of the inundation is described as 
coming in with the spring tides. This storm too, which I liave accu- 
rately traced, as well as the former one, moved very slowly ; about 53 
miles in the 24 hours ; which may account for its not bringing so heavy 
a wave with it. See p. 73 where more details are given. We have also 
on the Coasts of China, and even from the islands of Hainam and For- 
mosa, frequent accounts of these tremendous inundations, accompanying 
their tyfoons ; and as there are no large rivers West of the Canton 
River, there seems no reason to doubt, that these are frequently Storm- 
waves, especially from the Tyfoon-Cyclones which travel up from the 
S. £., as will be seen on our Chart IV. 

233. I have also obtained at 60 years of interval, exactly a corro- 
boration, if any were wanting, of this phenomena given by an eye witness, 
a sailor, and one placed in the most favourable situation for observing it. 
During the remarkable Cyclone of the Bay of Bengal, in October, 1848, 
(Eighteenth Memoir, Journal Asiat. Socy. Beng. Vol. XVIIl.) which 
descended in the middle of the Bay and travelled up to False Point 
over which the centre passed, Mr. Brackley, the Superintendent of the 
False Point Light House, after describing the passage of the calm 
centre and the renewal of the Cyclone from the S. S. £. says — 

"The rise of the tide which was about 9 fl. more than usual (entire 
rise 1 7 ft.) came in with a rush like the bore.* I saw it came in a 
heavy foaming surge of a wave, like the surf outside of Plowdens' 
Island ; I heard it coming in and went up to see what it was, and from 
the gallery of the Light House saw it distinctly. I at first thought it 
was the island being washed away. This bore came in about two 
o'clock in the morning, when the hurricane had reached its full height. 
To the North and East the tide rose 19 or 20 feet in all, or about 1 1 
feet above its usual height. Great numbers of lives and much property 
were destroyed by it. 

234. In the Malabar Coast Cyclone of April 1847, in which the H. 
C. Steam Frigate Cleopatra foundered, great numbers of the inhabitants 
of Kalpeni and Underoot, two of the Laccadive islands which are low coral 
banks, lying upon the track of the Cyclone, were swept away by the 

* Tht very comimritoD used by Mr. Parsons above. Hut it was high water di 91 
p. M. at False Point so that this occurred at three quarters ebb. 
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stonn-waTe while other islaiicU at greater distaneea firom the caitie 
•nffeied bat little from thii cause. AU the islaiids were linled hj a 
restel belonging to the British Government which was aent to afford 
them assistance after the Cjdone, and this statement b takeo firom her 
official report. 

235. Enough then will have been said to shew the mariner* I think* 
that the wave really exists in many cases, and is therefore a danger to 
be borne in mind and provided against. I hare not aUoded to the 
well-known instances of oar sadden rises of tide, and even troe innnda- 
ttons (as at St. Petersbnr^)* in Earope, becanse these are probahly 
more frequently the joint eflfSects of tides and the driving up of waters 
by the wind, than the kind of di$k or umbel, or pot-lid-shaped rising of 
the waters of the ocean, which we assume to be the true Storm-wave. It 
is in fact at times difficult so to separate the various causes* which sMjf 
frequently all act together and all the same way, as to say where the 
one ends and the other b^;ins. If we could meet with au instance in 
which the wave rolled in during the passage of the coIm centre of a 
Cyclone, that would be so far a proof that we might exclude from that 
instance all the other causes, as tides, wind, &c., and affirm of it then 
that it was purdy the Storm wave, or the effect of an earthquake ; but 
as yet, and from the frightful confusion which these calamities must 
create, we have no accurate accounts of this kind nearer than that of 
False Point just quoted. 

236. Pyramidal and cross Seas. If the seaman will take both 
Storm Cards, and reversing one of them so as to have both sets of the 
wind-arrows pomting the same way, place the one upon the other 
upon a sheet of paper, he will then see that a perfectly slationary 

* The St. Petenburgh inundation of November 1824, appears certainly to have been 
the effect of a storm, but whether of a true storm-wave at, or near, the centre of a Cf clone 
seems doubtful. At least I have not access to any documents which would shew it to 
be clearly such, though its prugression is clearly shewn from the S. W. to the N. E. 
being a violent storm on the Coa»t of England and Holland on the 15th from the N. W. 
and W. crossing the North Sea, Norway and Sweden, where whole forests are said to 
have been prostrated by it, and both in Sweden and Norway sudden rises of waters are 
noticed. At St. Petersburgh however, on the 19th in the morning, the waters of the Gulf 
of Finland drove up those of the Neva so rapidly that in Uu than five minutet the whole 
city was inundated, and the country for miles around, causing a frightful destruction of 
life and property. The rise of the water at Cronstadt is stated to have been 14 feet. 
Twelve sail of the line and four frigates are said to have been driven on shore. 
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Cyclone would be nusing a sea, which he might represent by so many 
rays towards the centre^ and which therefore has wider interTals (i. e. 
is a longer sea) at the outer part of the vortex than towards the centre, 
where each wave must interfere with the other. 

If he will now suppose hb hurricane moving on upon any track he 
pleases, and slide his upper Card gradually forward in that direction, 
he will see that it is only the front part of every hurricane which gets 
** fresh sea" to act upon,* and that every successive wave of the fol- 
lowing part, passes over and crosses in a thousand more ways even than 
those shown by the circles, the sea formerly left by the front portions 
of the storm. 

This is bad enough already : but if he will suppose moreover that 
there may be a gradual incurving of the wind arrows, to at least as 
much as two points at the centre, and then the wind blowing with such 
fury that nothing can resist its force, he will begm to suspect that what 
has been written and said of the pyramidal sea of a China tyfoon, or 
Mauritius hurricane, and sometimes of the West Indian ones may be 
no exaggeration,f and the more if he adds to all this the certainty that, 
at and near the centre, the sea may be raised in a disk or umbel of two 
feet above the general level by a fall of the barometer, shewing the 
atmospheric pressure to be diminbhed so as to compel that rise^ by 
the pressure of the surrounding ocean. He may farther also consider 
it as a well established fact that the Cyclone drives on to a consider- 
able distance before it, a heavy swell peculiarly its own, and which is 
felt at a great distance before the winds reach the point. See the next 
section on the swell felt at a distance. 

When the sailor has duly considered these facts and allowed them 
to be possible, he may then, though before incredulous, believe some 
of the following extracts, and think it worth while to attend to our 
rules for avoiding such predicaments. 

237. Lieut. Archer in his capital account of the loss of the Phanix 
frigate, re-published by Col. Reid^ p. 308, says : — 

* We may loppow too, that, as often oecurt, it comes upon a tract of sea where only 
calms and light winds with " long heavy swells" have prevailed for some duys. 

t If he will look at the rose engine-turning so common on the hack of watch cases, 
he will understand how every little boss there might represfiot a sea worked up by the 
infinite crossings of the forces acting on the waters. 

t See p. 147 and Part V. at the Section on the barometer. 
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" Who can attempt to describe the appearance or things upon deck ! If 1 was to 
write for ever I coald not give you an idea of it— a total darkness all above, the aea on 
6 re, running 88 it were in Alps, or Peaks of Teneriflfe (mountains are too comaM>n an 
idea) ; the wind roaring louder than thunder (absolutely no fliglit of imagioatioo) ; tlie 
whole made more terrible, if possible, by a very uneommoo kind of bloa lightaingw* 

238. Homtmrgh says of the Tjrfoon-Cyclones in the China seas, 
that they arc — 

" Frequently blowing with inconceivable fury, and raising the sea ia turbalent pyra- 
mids which impinge violently against each other." 

239. Mr. n&om^ p. i5« speaking from the log of the Robin Gray, 
in the Rodrigues' hurricane^ says : — 

" It IS the sea however, whicli is most to be dreaded in foisting gales. It is described 
as hsving been a tremendous, cross, confused, outrageous sea, raised in pyramidal heaps 
by the wind from every point of the compass, and has been compared to the aarf break- 
ing on a reef of rocks. In fiict it was ' such a sea as gave a ship no chance.' Near the 
centre of tlie hurricane a ship is always unmanageable, even if she has not lost masts 
or rudder; the lulls and terrific gusts, which follow one another in quick succesnion, 
are alone sufficient for this, but when we take into consideration the fierce conflict of 
raging waters, it it only wonderful how a vessel can live tliroughsuch an eneoanter.** 

240. Capt. Rundle of the ship Fat tie Rozaek, whose able and 
scientific log* I printed at length in my Eleventh Memoir, (Jour. 
As. Soc. Beng. Vol. XIV.) has given in it some remarks on the 
sea, in a Cyclone and at the approach of one, which are highly illnstra- 
tive of what this sea is. The Cyclone of which the Memoir treats, 
was one in the Southern Indian Ocean, and is the storm track to 
which I have alluded, p. 41. Its track is that marked VIII. on our 
Chart, and it is also alluded to at p. 74. 

At the approach of the Cyclone Capt. Rundle says — 

" 1 find the barometer considerably fallen, with an exceeding long swell from the 
Southward, and at 7 a high N. N. W. sea meeting the Southerly swell created an 
exceedingly turbulent sea. In the squalls the sea has a strange appearance, the two 
seas dashing their crests against each other shoot up to a surprising height, and being 
caught by the West wind, it is driven in dense foam as high as our tops. I'he whole 
horizon has the appearance of ponderous breakers." . 

When involved in the Cyclone he says — 

* A pattern for every sailor who loves his profession, and has the interest of hi» 
country, his owners or his own at heart. With a few hundred such observers afloat, and 
access to their observation*, we should be soon able to track and define the laws for 
storms all over the world. 
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** p. M., wiud N. E. tremendous squAlls blowingr with ioconcctvable fury. The sea 
risinsr in huge pyramids yet having no velocity, but rising and falling like a boihng 
cauldron. I have never seen the like before. I was in the height of the terrible hurri- 
cane of September 1834, in the West Indies, I have been in a tyfoon in tlie China sea, 
in gales off Cape Horn, the Cape of Good Hope and New Holland, but never saw 
such a confused and strange sea. I have seen much higher seas, and 1 am sure wind 
heavier, but then the sea was regular and the wind steadier. 

" Noon, blowing with inconceivable fury at times, with the sea I think more agitated 
and confused than ever ; rising up in monstrous heaps, and falling down again without 
running in any direction. Noon, laid to again." 

241. So violent and remarkable are these seas that repeated 
instances hare occurred^ in which ships> running or bearing up, so as 
to cross the track of a Cyclone soon after the centre has passed, have 
found the sea still so violent in comparison with the force of the ^nd, 
and withal so irregular, that they have been in great danger of losing 
their masts. H. M. S. Serpent, with 2^ millions of Dollars on board, 
the last instalment of the China Treaty money, hove to, as related in 
p. — to avoid a small but severe Cyclone in 27^ South, 64® East, and 
when she bore up again crossed the track of the Cyclone. Commander 
Nerill says, '* When the barometer rose to 29.80, 1 wore and bore up, 
coming into a dreadfully confused sea, where the centre of this turning 
gale must have passed. For nearly 24 hours I thought I should have 
rolled my masts away, but by getting up runners and tackles for the 
lower masts and preventer shrouds for the topmasts previously fitted, 
I did not lose a spar. A like instance also occurred in the Golconda'e 
Cyclone in the China sea (see pp. 78, 136) to the Thetis of London. 

Many more such extracts might be given, for they occur very fre- 
quently, but these will no doubt suffice to our purpose, which is to 
show that the best built, and best found, and best managed ship can 
rarely pass through the centre of a Cyclone without damage, and pro- 
bably of a serious kind, if it be only that of the straining and tearing 
of years in a few hours. 

242. Swell felt at a distance from storms. I have adverted 
in a preceding section of this part, to the swell felt on shores and in 
harbours, such as rollers, surfs, ras-de-marSe, &c., at the approach of 
Cyclones, and these are evidence enough that the swell often precedes 
the gale for a great distance, sometimes, indeed, for as much as 24 
hours. 

In truth, sailors want no examples of this ; but it may be as well to 

2 A 
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Advert here to the fact, that in Cyclones of considerable extent and 
▼iolence, the swell is often felt as a double sea, namely, one preceding 
the track, mixed up with one such as the wind at the Cydone point 
of an ordinary storm would p.re. Thus, if we suppoae that side 
of a Cyclone to be adfandng towards us, which has the wind at South, 
as in the Northern Atlantic, the wind alone, if a straight-lined wind 
(see p. 9) would give an East and West line of sea, or what we call a 
Southerly sea, but as the storm is advancing to the East, it is also 
perhaps driving a sea before it in North and South lines, or a sea from 
the Westward. At a great distance the two forces will give probably 
** a confused sea from the South Westward," but nearer the two seas 
may often be clearly distinguished, and are capital indications.* We 
might indeed distinguish these two seas by separate names such as the 
** Wave of Proffreeeion" for that sea which is driven before the body 
of the Cyclone and the " CycUmal wave,** for the sea occasioned by 
the wind on different parts of the storm circle. The position and run 
of the ship, with the average tracks, and the laws of rotation which 
have been previously explained, and his barometer will show the sea- 
man in most cases when the cross sea is that of an approaching or 
passing tempest, and when it is that left by one already past, but 
which he is overtaking. The two seas may often be best distin* 
guished from the masthead under the varying lights and shadows of 
a cloudy day. 

243. Captain Blay of the brig Standard, an extract from whose 
log in the Bermuda Cyclone of 1839, (track A on our Chart No I.) is 
g^ven, says in his remarks, p. 451 of Col. Reid's work. 

** I rtmark that I have ezperienced leveral hurricaDes at tea, and have invariably 
foand, that by obierviDgr strict attention to the set of the swell previous to the commeooe- 
ment, and even after, a tolerable correct idea may be formed of the direction the wind 
is likely to take. 

" I particularly noticed this in the last two which I experienced ; and on the 2nd 
September 1838, in a hnrricane that commenced at £. N. £. although the sea when I 
first hove to, eet from that quarter, I found it afterwards altered iu direction, and eame 
from S. E^ and for sometime before the wind shifted to that point. 

* See at p« 155, Captain Rnndle's clear descriptions of these crossing seas. Such 
phssnomena mutt frequently occur, and those who will read the quotation from Lord 
Bacon which I have placed on the title page, will understand why it is, now at least, 
desirable that they should be always noted. 
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" I felt M confident from that circamntaiice that I should hav« the hardest of the 
storm from that quarter, that I continued to lay to on the starboard tack, well knowings 
that when the wind shifted, I should head the sea much better, and consequently the 
vessel would lie safer. 

" In the storm of the I2th September last, although the sky looked much more dismal 
iu the S. £. than any other direction, the swell grave no indication of the wind coming 
from that quarter; as it set constantly from the Northward." 

Col. Reid in his new work giyes abandant instances to shew that 
the swell is often felt at 10° or 15^ of distance or even farther^ and he 
thinks that the heaviest swell must always be in the line of the track. 
We must however in considering this question take the prevailing winds, 
trades, and monsoons into account ; and carefully weigh all the circum- 
stances before we finally judge of a swell or cross swell. 

244. The Noise of Storms. There appeiurs no reason to doubt, 
and I have myself experienced it in one case at sea, and in another on 
shore, that both at the commencement and at the passage of the centres 
of violent Cyclones peculiar noises are heard. At the commencement 
the wind sometimes rises and falls with a moaning noise like that heard 
in old houses in Europe on winter nights, and this iu situations both 
near and far from the land, and independent of the noise made by the 
wind in the rigging. Capt. Rundle* who had not seen my Horn- 
Book of Storms for the Indian and China seas in which I first described 
it, at the time he wrote, exactly describes it in the following, almost 
inddental, remark in hb notes : " I do not like this gloomy weather 
with wind lulling and then coming on again with a moaning noise : 
there either has been or will be bad weather." In the summary 
appended to the Memoir in which his log is printed, I have in addition 
to the description of the noise given above, said that in England, — 

" We attribute it to the noise of the w'md in the chhnneys, or amongst the trees ; or 
on board a ship to the rigging : yet here there can be no doubt of its being as distinctly 
heard at sea as the ' roaring and screaming' of the wind in a tyfoon or hurricane cer- 
tainly is. My present theory to account for it is this. I suppose the storm to be really 
formed and to be ' roaring and screaming' at, tay 200 miles disunce, and that the noise, 
if not conveyed directly by the wind, may be so reflectively from the clouds, as in the 
case of thunder-clapa. A noise is known on some parts of the Coasts of England by the 
name of the calling of the sea' as occurring in fine weather, and announcing a storm 
and also in mountainous countries. All these may be connected, and seamen may render 
great service to science and to themselves by noting these curious phenomena." 

* See VIII. Memoir, Joiumal Asiatic Society, Bang. Vol. XII. 
2 A 2 
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The insUnce in which it occurred with me on shore, very remarkahly, 
was in the Calcutta Cyclone of June 1842, which forms the subject of 
my Seventh Memoir.* 

On the morning of the day on which the centre passed Calcutta, I 
have noted, — 

At daylight " wind nmng and falling." 

Between daylight and 10 a. m. " Wind rising and falling very remarkably at varying 
intervals of 15, 17, and 5 minutes, with the peculiar moaning noise which acoompanws 
high and variable winds." 

245. I have also met with logs in which this noise has been noticed ; 
Col. Reid mentions, p. 36, that amongst the signs noticed at Barba- 
does by Mr. Gittens in 1831, who appears to have been a careful 
observer, and well acquainted with the signs of an approaching Cyclone 
was, *' 2ndly. The distant roar of the elements, as of winds rushing 
through a hollow vault.'' 

In the log of the ship Ida, given by Col. Reid^ (p. — >) it is re- 
marked at the onset of a hurricane (Cyclone) as follows : 

" Fresh gales and squally weather ; at 4, handed the fore-top-sail, and fore-tail ; at in- 
iervalt thtwind came in gutti thw suddenly dying away, and eontinuedto far fimr hours." 

No doubt the moaning noise might have been distinguished here by 
an observant person if his attention had been directed to the subject. 

246. Passage of the Centre. The noise which is heard just at 
the passage of the centre of some of the most violent Cyclones b still 
more remarkable. All accounts, and we have many of them, agree in 
describing it as resembling the deafening roar of the most terrific 
thunder, though no thunder or Kghtning can be distinguished at the 
time, and it is a part of the storm itself, for it is at first not heard in 
the calm interval, but in general gradually increases as the shift comes 
up to the becalmed vessel. The following extracts from various sources 
describe it. 

247. In the log of the Exmouth^e Cyclone. (Track 9 on our Chart 
No. 11.) Mr. n&om gives, p. 95, the following passage, after describ- 
ing a calm which lasted from 11-30, a. m. to 12-30, p. m. "with a 
most awful silence," during which the quicksilver disappeared in the 
tube of the barometer, says, 

* Journal Asiatic Society, Beng. Vol. XI.' 
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" 12 p, M. 20. The san made its appearance for a few minutes, and then disappeared 
followed by an awfully hollow and dittant rumbling noUo. In a few minutes we received 
a most terrific gust from the S. S. £. laying the ship completely on her beam-ends, &c.« 

Captain Biden, in his remarks on the log of the H. C. S. Princess 
Charlotte of Wales, says when close to, or say at the centre of her 
Cyclone, (track e on Chart No. II.) — 

" At noon the barometer had fallen suddenly from 29.25 to 29.09. Stationed every 
" one for pumping and baling, prepared axes and secured guns, ports, &c in the best 
" possible manner. The gusts from noon until 7 p. m. losrs Ukt to tuceeuioe and vio» 
" Itnt ditehargn of Artillery or the roaring of wild beatte" 

248. In Mr. Redfield's Memoir on the Cuba hurricane of 1844, 
Amer. Journal of Science, p. 359, is the following passage perfectly 
confirming the foregoing, — 

" Captain Oattermol*, (barque Charletton,) states that in the night of the 6th, his 
barometer had fallen to 28.10, (an incorrect instrument no doubt,) attended by a conti^ 
nued roar in the air : soon after the hurricane struck the ship with tremendous force from 
a pomt East to South ; afterwards veering gradually to S. W., West and W. N. W ." 

249. I have also alluded to the screaming of the wind in a Tyfoon. 
Col. Reid gives p. 92, a narrative by Mr. MacQueeiiy master of the 
ship Rawlins, in which he says, " The wind representing numberless 
voices elevated to the highest tone of screaming." 

250. The violent flaws and gusts of wind at the centre noted in 
many logs, are also worthy of close attention. Mr. Redfield, speak- 
ing of these, says in his Second Memoir, p. 7. 

" It is also possible that the vortex or rotative axis of a violent gale or hurricane, 
oscillates in its course with considerable rapidity, in a moving circuit of moderate extent, 
near the centre of the hurricane, and such an eccentric movement of the vortex may, for 
ought we know, be essential to the continued activity or force of the hurricane* Such a 
movement will fully account for the violent flaws or gusts of wind, and the intervening 
lulls orremissions, which are so often experienced towards the heart of a storm or hur- 
ricane, when in open sea ; but of its existence we have no positive evidence." 

Mr. Redfieldy is inclined to suppose that independent of the two 
principal motions of a Cyclone, its whirling round and moving forward, 
there may be a third at the centre, which he calls the Axial Oscillation, 
or in other words, a pendulum-like movement of the central part of a 
storm, such, that it does not move forward on a straight line at any 
time, but that while the body of the storm is whirling round and mov- 
ing forward, the centre also, either moves from side to side, so that it 
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goes forward on a waring line, or it has a small whirKng motion of its 
own, which if traced woold form a series of corkserew spirals at a 
greater or less distance from each other : or in language which sailors 
will understand, that the central part is constantly ** taking a small 
round turn m itself' as it moves along. Mr. Redfield has, he thinks, 
shown some of these deviations of the course of the axis (or lull at 
the centre) without heing ahle to determine them predsdy ; and I 
incline to agree with him as to the probability of their existence. This 
is another of the many points on which we require observations^ and 
especially observations at sea, for to those on shore I attach verj little 
value for such matters. (See p. 24). 

251. Mr. Redfieldy I may mention, supposes, as, at least one 
probable cause of these oscillations of the axis, the different and varying 
pressures of the atmosphere within and without the Storm cirde, bat until 
we have ships sent out to experiment on Storms,* it is probable that many 
of these questions will remain doubtful. They are fortunately, however, 
not questions which affect the safety of the seaman, or alter his man- 
agement, which is always directed to keep dear of the centres altoge- 
ther ; but they may throw some light on the steps by which a Cydone is 
developed, and its manner of continuing to support itself as it were 
from its own fury, for a time, and perhaps upon the causes of the 
pheenomenon. In all these lights, then, the sailor who desires to aid 
us, should consider that neither he nor the writers on the science, can 
yet pronounce what is, and what is not, important, and he should con- 
tinue to regbter carefully all that he can collect. 

252. There is an appearance of the clouds sometimes seen in hur- 
ricanes at the passage of the centre, which I trust in future will be 
noted and registered when it occurs. It is the following, described in 
my own register of the Calcutta Cyclone of June 1842, at the time 
the centre passed over that city. Track VII. on Chart No. III. 

" At 3 p. M., 8rd June, calm, scud from East, but very slow and iodistioct , a light 
air from East with drizzliog raio. 

* Id some readers this will excite a smile. My opinion is that, if we remain at peace, 
it will be done within the next five years. The isubjectis not, certainly, of less im- 
portance than the surveys of dangerous channels or coasts, or magnetism, or hydro- 
graphical positions, or a N. W. passage ; and for the honour of our flag we will not 
suppose that a great naval nation like England, will allow any other to precede her io 
systematic researches on this great national and scientific question. 
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"At this time I drove out on the Esplanade. The appearance of the sky was very 
remarkable. In the zenith the haze was so thick that the direction of tlie scud could not 
be determined, but to the East and N. £. it was slowly movingr as before to the West 
and S. W., while in the South from thick heavy masses of clouds, the scud was risingr 
and flying to the North and N. £." 

In 1845, on the 7th and 8th March, a severe Cyclone was experi- 
enced at the Mauritius, and in the Cemeen of the 1 1th March, some 
barometrical observations and other remarks were published in that 
paper, which concluded with the following : 

*' Finally the whirlwind was distinctly shewn wlien by the progress of the meteor we 
were involved in the actual centre of the movemeni of this system of ciroular currents. 
In fact vre then observed all around us winds in all directions, without feeling the effect 
of any. The clouds at sea were moving to the North and those of the mountains to the 
South, tohiU at the Zenith every thing woi perfectly ttationary* I should observe, that the 
directions of the wind have not been exactly taken." 

These are both instances in which the opposite movements have 
been distinctly seen, and they are always of much importance as 
shewing how clearly the circular motion has been proved, if indeed 
that can be any longer questioned by the followers of Mr. Sipy 
and professor Hare in America; for I do not recollect that any 
European authority in science has doubted of its existence. 

253. The sizes of the central calm space of Cyclones, or 
more properly, taking them as cirdes, their diameters, appear to vary 
very much. The sailor however must be careful not to confound this« 
the actual measurement of the lull, with the time it may perchance 
take in passing over his ship ; for it is clear that three Cyclones having 
respectively central spaces of 5, 10, and 15 miles, would each take half 
an hour to pass over an anchorage if their rates of motion were 10, 20 
and 30 miles per hour ; and at sea it is difficult, on account of the drift 
or run, and the very few notes usually taken in times of such anxiety 
and danger from the rolling and shift of wind, to calculate with any 
precision what the diameter of the lull is. Of the few shore observa- 
tions we possess, the following are notes. 

Mr. Tliom calculating from the time the calm began at one point, 
and reached another at the Mauritius, p. 171» estimates it to have been 
about 21 miles for a storm moving at the rate of 5 miles per hour. 

My own estimate for the Calcutta Cyclone of 1842, is, that in a 
vortex moving at the rate of 5.3 miles per hour, the breadth of the lull 
at the centre was 1 1 miles. 
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In my flfteenih Memoir (Jour. As. Soc. Beng. Vol. XVII. p. 27) 
inyestigatiiig the Cjdone on the Blalabar Coast of April I847> in 
which the H. C. War Steamer Cleopatra foundered. I hmve from 
pretty good data estimated the diameter of the calm centre at 18} 
miles when that of the more Tiolent part of the Cyclone was from 150 
to 180 miles, and its rate of trayelling about 9.2 miles per hoar. 

254. ' It is possible, and in this yiew, as will be presently seen, Mr. 
TIumh partly coincides with me, that at least at the oommencemoit 
of Cyclones, if not afler their full formation, the calm space or lull at 
the centre is so wide in proportion to the whole extent of the storm, 
that fully one-third of its breadth is occupied by the calm ! I think 
upon good grounds that I have traced something of this kind in one 
very clear instance, of which the details, which I extract and abridge 
from my Fourteenth Memoir,* are briefly as follows : 

The ship Caledonia^ Captain Boniy of 1000 tons, from China to 
Bombay, overtook the Cyclone marked XIV. on Chart No. III., and 
sailed into it from its Eastern side, and this apparently, as shewn by 
the log of another vessel, on the first day of its formation ; sailing 
along with it and reaching the centre where she was obliged to lie to. 
The track and rate of travelling of the storm, as also the position and 
run of the ship, are well ascertained, so that we can say with tolerable 
certainty, that she found the central space to be about thirty miles in 
diameter, and the zone of hurricane around it not more than thirty- 
five miles in breadth ! and either on account of this wide space,f or 
because the hurricane was not fully formed, (though it was violent 
enough to oblige them to cut away the sails they had set afler the 
shift,) they found at this wide centre only a heavy " swell" and not 
the sea which is usually felt there, and which was felt by other ships 
as the Cyclone progressed. 

255. Mr. Thorn's view is (p. 20 J) speaking of the great hurri- 
canes of the Southern Indian Ocean, that " in the early stages it is 
probable the calm is very extensive, and embraces several vortices 
which gradually merge into one.*' 

• JourntI As. Soc. Beofir. Vol. XIV. 

t Proportionally speaking. Thirty miles would have probably been a moderate 
central space for a storm of dOO miles in diameter, and a small one, for one of 800 
or a 100G. 
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256. Electrici^ aad Btoetro-BSagnetism* Electrici- 
ty. We can merely speculate on the part which electricity may 
play in CydoneSt and in so doing be carefnl that we do not mistake 
mere effects which are visible, for eauiet which are hiddea. 

It is remarkable that, at times, in some of these Cyclones electricity, 
in its common forms of thunder and lightning, seems to be most 
abundantly dereloped, while in others, and this by far the greater 
number of those at sea, it seems not to have gone beyond common 
lightning, which sailors often omit to notice unless it b very severe. 
Mr. Thorn makes this remark, and further says, that at the Mauritius 
(where he resided for some time) thunder and lightning are so rare 
during their hurricanes, that some affirm that it is never present ! With 
respect to thunder, however, we may remark once for all that, only 
the very loudest would have any chance of bdng heard during the 
height of a hurricane Cydone. 

257. In an excessively severe Cydone 24th and 25th Nov. 1815, 
(track g on our Chart) which came in from the middle of .the Bay of 
Bengal, and ravaged the Northern part of Ceylon from Point Pedro to 
Manar, it is expressly stated in the Cdombo Gkoette that at Point 
Pedro, several shocks of an earthquake were felt but that ** there was 
no thunder or lightning, a drcomstance uncommon in this country." 

In the Cyclone of June 1842, of which the centre passed over Cal-^ 
cutta,^ and which was of excessive violence, there was certainly no 
lightning, nor any thunder heard, even at night, and mention is rarely 
made of it in the accounts of the Cydones of the B17 of Bengal or 
China seas. On the other hand, in the Barbadoes hurricane of 1831, 
as quoted by Colonel Roid^ p. 30 we find that the development of 
eleetridty was awful as to its extent and appearance, but there seems 
to have been no spedal mischief occasioned by it ; the whole atmo- 
sphere of the place appears to have been enveloped in an electric cloud 
while constant discharges were going on. A remarkable hght and a 
''darkness" is also mentioned in some aocountsf of these tempests,^ 

* Seventh Meaioir, Jour* Asiatic Soo.of Beng. Vol. XL 

t JudlA^ mud £ilA«r. Xeid, p. 76^ A gr§at Ught was obienred dnriiig the Cyelone 
of December 1845, at Batieolo, on the Eiet Coest of Ceylon, PUL XIV. Menoir, 
Joar. At. Soc. Beng. Vol, XIV. 

t Dr. FMiWiiisl (PkiL Trmiu. fer I7S6, p. 638), aayt that the lif hUuof appeari 
ami the tbmder ie heard! el lk§ elMf of the Wert India horrieai 

2 B 
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and in the whirlwind of the Paqaethot de» Mere dm 8ud, detailed in 
my Fourth Memmr, and already alladed to p. 34, it appears that the 
onset of her tornado-Cyclone was accompanied with lome electric ex« 
plogion. 

258. In many instances the passage of the centre^ or tlie ahifl of 
wind which indicates it when there is no interremng calm, appears to 
be marked by electric discharges, and what is Tery remarkable, by a 
single heavy Jlaeh or two of lightning! This also sometimes oecon 
towards the close of the storm, and when the wind is a little abated, as 
if there was a peculiar zone or quadrant of the Cyclone in which the 
electric action was gobg on ? 

In a letter fVom Captain Oompton of the Northumberlamd, to his 
agents in Calcutta, he describes this kind of lightning ; and as he does 
not allude to lightning before, but only to a " lurid strange appear- 
ance," which may have been an electric light, I presume there was 
none of any remarkable intensity. He says — 

' " Between 3 and 4 a. m., two immenM flashes of lifirhtniog took pltoe. In ktlf is 
hour ■fterwardt the wind abated, and the fripbtfal lurid appearance ceaaed." 

Another account printed in the Calcutta newspapers, si^ that — 

" At 2 A. M., a flash of lightning shewed them the loss of the foremast (which no 
one heard going over the side in the uproar of the elemento)/' and then, that *'at4 
o'clock, afttr anothir ftath of lightning, the wind suddenly stopt/' 

It would then appear that only two notable flashes were seen. 

In the log of the Eliza, Capt. McCarthy^ which ship was dis- 
masted, and near foundering in the Pooree and Cuttack Cydone of 
October 1842, which is the subject of my Ninth Memoir, (Journal 
As. Soc. Beng. Vol. XII.,) no lightning is adverted to until the calm 
centre reached the vessel, where " much lightning" is noted, and 
immediately afterwards it is stated that — 

" The wind shifted in a flash of lightning suddenly to the S. S. E. from N. N. £., 
and blew instantly nearly as violently as before." 

The ship Thomas Grenville, Captain Thomhilly experienced a 
severe Cyclone in Lat. 25^ South, Long. 62° East, (Track on Chart 
No. II.) No lightning seems to have occurred till just at the approach 
of the centre, when it is said — 

. *' At2 p. M. Bar, 28.90 (from 29.80) one very vivid flash of lightning, and a loud 
clap of thunder now ooourred. At M5 p. m., it moderated to a strong breexe for tea 
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minutes, when the burricaae came od with ( if possible) redoubled violence : at 4 p m; 
Bar. 28.70." 

In the Mauritius Cyclones of 1786 and 1789, as described by 
VL Perony he says, of the first of them, that thunder and lightning 
were '' nearly incessant throughout the whole of this terrible storm," 
and that a meteor was seen resembling a globe of fire, following the 
direction of the wind, then from the N. W., and which disappeared 
behind the mountains of Moka. It was considerably elevated in the 
atmosphere, and seemed nearly half the size of the moon. In the 
pecond of these Cyclones, thunder and lightning are not mentionedj, 
but it was in this that the remarkable phsenomena of flashes of 
light in the vacuiun of the Barometer tube, (see Part V.) were seen. 
This again would seem to indicate, that there are two kinds of 
Cydones. That of Barbadoes also, as described in Col. Reid's 
work, differs in this respect from the usual accoimts. In a Chinese 
work quoted by Dr. Morrison, which will be subsequently quoted, he 
notes that ''they say if it thunders the gale (Tyfoon) breaks up." 

259. In the great West India Hurricane of 1 772, already alluded to, 
it is said, that at St. Croix (Santa Cruz), where its greatest intensity 
seems to have been felt, and the storm-wave to have been of tremendous 
height, so that the centre must have passed there, there was " a ten- 
fold darkness made visible only by the meteors which like balls of fire 
skimmed along the hills." 

In the Antigua Cyclone of 1848, it is stated that "at midnight 
the wind raged furiously, lightning and thunder were incessant, accom- 
panied by floods of rain." 

In the Tobago Cyclone of Oct. 1847 (see p. 27) it is said " the light- 
ning was vivid in the extreme and fearful in its brilliancy." 

260. In the October Cyclone of the Bay of Bengal forming the 
subject of my 18th Memoir (Jour. As. Soc. of Bengal, Vol. XVIII.) in 
which many ships were involved, it appears from careful investigation 
that on the advancing portion of the Cyclone, and even on each side of 
it, the thunder and lightning were, according to the general expression 
used in reply to my enquiries, " nothing to speak of," but that on its 
rear portion, and where as I have shewn by diagrams and numerous logs 
the Cyclone was "lifting up"* there were heavy electrical discharges. 

• This term will be tubeequently expiainid. 
2 B 2 
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nil agrees with the Chioefe and IfmritiBa popular Tiew ihat wboi 
it thonders and lightens the ** gale" oeases. And that cmrreiit in the 
West Indies aoeording to Dr. P^fsoanfll as jnst quoted p. 185. 

261. There is no doubt that during Cjdones immenae dccCrie 
action must be going on in the atmosphere^ for we know that ewerj 
change of state of all bodies in nature, as water into vapour^ or gas 
(steam), or the moisture of the air i^ain oondensed into water and 
ftlUng as rain, gires rise to it. Henoe while prodigious torrents of 
rain are falling for days together over hundreds of square miles in 
these great Cyclones, a yast amount of electrid^ must be generated, 
but it is possible that at the same time it is carried off, i. e. conducted 
to the earth or sea, by the rain itself, as fast as it is formed. The 
fires of St. Elmo, as they are called, which remain for hours together at 
yard-arms and mast-heads of ships in blowing weather, are instances of 
permanent electric action existing between the sea and the atmosphere 
through the ship as a conductor. 

262. Mr. Thoaa thinks, and gives data to show, that lightning is 
much oftener dereloped on the equatorial sides of Cyclones than on 
the opposite ones, but he is on the whole inclined to think it an efeei 
rather than a cause of rotatory storms. 

The following is giyen by Mr. Tliom from the log of the FairUe 
when at the centre of her Cyclone, in Lat. 12° 2' South, Long. 103* 
41' East. 

" Tho wind now at S. S. W. and awful lightoiog^ flying about in all direetiona ; larg« 
balU of fire or meteor* were seen at every yard-arm, and mait-head, or boom-end : 
Appeamnce most awful. • • • • • • 

From the flashes of lightning (no thunder) a htavy elovd teemed to be down trpon lu.** 

This ship bad, literally, every thing but the bare lower masts bhwm 
out of her, and narrowly escaped foundering. 

263. The fact is that we have hitherto very few and very imperfect 
data on which to found any opinion, and for any practical purposes, 
our present knowledge is almost useless. Nevertheless careful seamen 
and all who arc desirous of advancing human knowledge, will, I trust, 
neglect no opportunity of noting all that may fall under their observa- 
tion, how trifling or indifferent soever the appearance may be supposed 
as to its relations to the causes of the storm. In Part V., when speak- 
ing of water-spouts, we shall perhaps be obliged to go into some detaib 
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of electric action in them which may suggest many points of enquiry ; 
and in the section treating of the signs of approaching Cyclones, it will 
be seen that one kiad of lightning, at least, is a remarkable precursor 
of them in some instances. 

264. Although the following from BLaemtm' Meteorology, p. 366 
relates rather to what are called stomu (thunder storms) on shore, 
than to our Cyclones, yet it is worth insertion, as showiug how much 
we have yet to learn even in these constantly recurring and most fami- 
liar of meteorological pheenomena. 

"Elictbicztt or Stobms. Notwithttaoding Uie Dumerout raiearchet that have 
been undertaken on this subject, it is still enveloped in gnat obecurity. Place yourself 
near an electrometer, and observe it during the whole course of a storm, and you will 
see how variable ito indications are. The lightnings are actually very near without the 
most delicate instrumento giving the least sign of electricity ; suddenly the latter 
increases at the moment of a very powerful flash. Another day the storm arrives with 
all the signs of a very powerful electric tension, lightning plays in the clouds, the two 
straws of the electroscope collapse, and it is some time before they open again. At 
one time, the electric tension will vary for every clap of thunder, et another time it wil| 
remain the same for a quarter of an hour, although the lightomgs rapidly succeeded 
each other. In one storm the straws separate rapidly ; a flesh of lightning occurs, and 
they collapse ; during another, they fall together, and then diverge rapidly to approach 
slowly, until a fresh clap of thunder makes them diverge again, llie electricity may 
be for a long time positive, its force alone varies; but soon, while the rain, the clouds, 
the wind, and the lightnings, remain the same, the straws separate sometimes under the 
influence of positive, at other times under the influence of fluid of the contrary sign. 

" If we compare all that has been written upon storms, we do not hesitate to conclude 
that they are the most complicated phenomena of meteorology. I suspect that a long 
time will elapse before we can account for all the circumstances by which they are 
accompanied. First, a single observer is insufficient to collect all the data; we ought 
to note the electricity, the direction of the wind, the movements and the form of the 
clouds, the site of the drops of rain, and the direction in which they fall, the form and 
place of the lightnings, and the divergence of the straws of the electrometer ; each of 
these phenomena requires all the attention of an observer, who also looses valuable 
time in writing his remarks. Several additional observers are necessary, who being 
dispersed over the whole surface where the storm is visible, should each notice all the 
indications in his station, and compare them vrith the rest 

" All the capricious indications of the electroscope are due to its being influenced by 
several strata of superposed clouds, which act and re-act on each other and on the 
earth, so that the electricities are developed and neutralised alternately. We are accus- 
tomed in storms to see the most powerful developments of electric tension, and it is 
difficult to conceive how lightnings and chips of thunder could occur without there 
being a very notable electric tension." 

And again, speaking always of thunder storms, he says, p. 364, — 
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" In all diet a rapid condentation of vapoma m Um f e nti a l eooditioa for the forma- 
tion of ftorma : if electricity is very powerfully developed, tliere it a atonn, if not 
there are timply pamog thowen, accoinpaDted hy very marked ugna of electricity. If 
we examine all the circamfltanoes that accompany the development of electricity, we 
ma»t consider the condensation of vapours as the cause of its production, and ooocluds 
that it is the storm that produces the electricity, and not the electric teoaion that pro- 
duces the storm, as is the general opinion. Violent rains without thunder and lightning 
are distinguished from storms merely by a lesser development of electricity, whence 
proceeds the absence of lightning and thunder." 

265. Electro-Maonetism has been adTeried to bj Colonel 
Reid M perhaps having some connection with the rotatory character of 
storms, and their opposite motions in the different hemispheres, and the 
lines of magnetic intensity with the occurrence of storms, but every thing 
on this part of the subject is so speculatiye, that we can do no more 
than simply allude to it. I may add, that Mr. nioa adduces some 
arguments and data in opposition to this theory. 

266. Arched Squallm and TomadoSy Age. It has been pre- 
sumed, and with some show of probability, that some Tornados, mean- 
ing by this word one kind of those which occur on the Coast of Africa, 
have a relation to Cyclones ; that is to say, they are in fact sometimes 
supposed to be truly miniature ones, as to their motions, extent, and 
duration. Their violence we well know to be excessive. I shall first 
make some remarks on the Arched squalls. 

267. The most remarkable of the Arched squalls, perhaps in the 
world, as to the regularity of their formation, frequent occurrence, 
similarity of appearance, and excessive violence, are those of the Straits 
of Malacca. The North-westers of Bengal during the hot season, and 
one class of the Tornados of the coast of Africa may come next, and 
then the Pamperos of the Rio de la Plata, which seem, at least some- 
times, to be of this kind. Those of the Straits of Malacca most usually 
occur at night or late in the afternoon, and very rarely if ever in the 
morning or before 4 p. m., which is another peculiarity. They are 
most common when completely within the Strait, or between the lati- 
tude of 5° North, and the Straits of Singapore, and are most frequent 
about the middle or opposite to Malacca, where the Strait is completely 
shut in by the island of Sumatra.* They may be said (that is the 

* 1'he heavy tqualit, or ihort gales, of sometimes 6 or 8 hours duration, which come 
from the S. Westward are callecl Sumatras, they more usually arise like common squalls, 
and have not the constant tendency to arch, which so strikingly distinguishes the otherr. 
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heaviest of the wind invariably) to come from some point between 
N. N. W., and W. N. W., North West being the most usual. 

" They rise/' says Horsburgh, " with a black cloudy arch, rising rapid- 
ly from the horizon to the zenith, and scarcely allowing time to reduce 
sail/' Perhaps they are better described (and I have seen many of them) 
by saying that a mass of black clouds collects and rapidly rises, forming 
a vast and magnificent arch, beneath which is always observed, even in 
the darkest night, a dull, gloomy, phosphoric light, like that transmitted 
through oiled paper by a candle, which at times becomes stronger, par- 
ticularly on the approach of the arch to the zenith. Flashes of very 
pale sheet lightning are often observed crossing this space, which some- 
times extends over 10 or 12 points of the horizon ; the low grumbling 
of thunder, the falling of the rain, and even the distant roar of the wind, 
may, I think, be distinctly heard as the arch rises. They are some- 
times, but not always, accompanied by heavy thunder and lightning in 
which many ships have been struck, but the danger b from the wind, 
the first burst of which is always tremendous, and sufficient to dismast 
or upset the finest frigate, should she venture to meet it under any but 
storm sail, and many vessels have been lost by sleepy or rash officers 
allowing themselves to be caught in them. Towards the end of the 
squall the wind veers a little, but there is nothing, that I ever heard of, 
to induce the supposition that the blast is other than one blowing in a 
direct line, but I advert to these squalls and to kinds subsequently 
mentioned in reference to Mr. Hopkins' theory of their being de- 
scending winds or gusts ; or as he expresses it, parts of a " vertical 
wheel," (vortex.) 

268. The Northwesters of Bengal are at times excessively violent, 
and sometimes equal those of the Straits of Malacca in their regularity 
of arching. I have known them preceded a few minutes before their 
onset by a whirlwind, which had some appearance of a water-spout in 
the elongation of the cloud and the effects produced on the water of 
the Hooghly and on large boats upon it. On land it was strong enough 
to unroof a stout-built bungalow.* 

269. The following from Mr. Hopkins' work, p. 71, is the 
extract given by him from the voyage of H. M. S. Beagle^ describing 
a ** Pampero** in the Rio de la Plata. 

* The Indian ttna for a thatched, but European fashioned houie* 
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"On the 80lh Jnauarj, 1839, the BeagU wtis whadiog in from am towmrds iIk 
harbour of Mtldonado. Before mid-Uay the breeie was freaU from the N. N. W«» b«t 
after noon it became moderate, and there waa a ffloomiocst and a clote aaltrj tedwg, 
which teemed to preiage thvnder and rain. Daring three preceding nighu bniiks of 
cloads had been noticed near the S. W. horizon, over which then waa a fieqnem in- 
flection of very distant lightning. The barometer had been falling ance th« SSch ilowly 
bat steadily, and on the 90th at noon it was at 29-4 inches and the thermometer at 78*. 
At aboat 3 o'clock the wind was light, and veering aboat from the N. W. to N*. £. 
There was a heavy bank of cloads in the S. W., and occasional fightning waa vinMe 
even in day*light. llieie were gosts of heated wind. At 4 the biceic fndneatd ap ffam 
N. N. W. and obliged as to take in all light sails. Soon after 5 it becune so dark 
towards the S. W., and the lightning increased so mach, that we shortened soil to the 
reefed top-sails and fore-sail, shortly before 6 the upper cloads in the S. W. qvarler 
assamed a singularly hard and rolled or tufted appearance, like great bales of black 
cotton, and altered their forms so rapidly that I ordered sail to be ahorteoed, and the 
top-sails to be furled, leaving set only a small new fore-sail. Gusts of hot wind eame 
off the nearest land at intervals of about a minute. The wind changed quickly, and 
blew so heavily from the S. W., that the fore-sail split to ribbons, and the ship was 
thrown ahnost on her beam ends I The main top-sail was instantly blown oat of tiM 
men's hands, and the vessel was apparently capsising, when top masts and jib-bMos 
went close to the caps, and she righted considerably. Two men were lost. The star- 
board boat was stove by the force of the wind, and the other was washed away, and so 
loud was the sound of the tempest that I did not hear the masts break though holding 
by the miien rigging. Never before nor since have I witnessed such strength, or I anqr 
say weight of wind ; thunder, lightning, hail, and rain came with it, bat they were 
hardly noticed in the presence of such a formidable accompaniment ! After 7 the cloads 
had almost all passed away ', the wind settled into a steady S. W. gale, with a clear 
sky." 

270. In Purdy's Atlantic Memoir, Part II., p. 186, Captain 
Peter Heywood R. N., who has given excellent sailing directions for 
the Rio de la Plata, the results of three years' experience on that station, 
speaks of the Pamperos as S. W. gales only, and does not allude to 
their yeering at all. 

271. In Webster's Voyage of the Chanticleer^ the Pamperos of 
Bnenos Ayres are thus described — 

" The following indications of a Pampero have frequently fallen under my observa- 
tion. 1'he weather is getting sultry daring a few days with a light breeze from the 
East or N. £. ending in a calm. A cool tight vriod then sets in from Sooth or S. E., 
but confined entirely to the lower strata of the atmosphere, wfUU th§ elouis mbam it ar§ 
mming in ih§ oppoiits direetitn frtm N. W. to S, £. The Northern horizon, as night 
advance;, becomes dark, with heavy lowering clouds, accompanied with lightning from 
the East or N. E. The Southern wind now ceases, and is followed by variable winds 
from the Northward. Heavy clouds are thus brought over ; and lightning accompa- 
nied by thunder, follows in a most terrific minner. The wind veers gradually to the 
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VVcttward io violent gnata, tlie lisrhtoiogr becomes more vivkl and thunder more awful, 
a gale of wind follows from the 3. W. more violent, but of short duration, and fine 
weather begins." 

We may thus dismiss this class of the minor hurricanes* as certainly 
belonging to that of the right-lined and not circular winds. 

272. Tornados of the Wkst Coast of Africa. Colonel 
Reidy p. 512, says, that from explanations received from naval officers, 
as well as from some log-books, he should be convinced that the torna- 
dos on the West coast of Africa, as well as the Pamperos on the coast 
of South America, and also arched squalls, are phsenomena altogether 
different from the whirlwind ; but the eridence has not proved recon- 
dleable, and he gives sundry logs of H. M. S. Tartar^ from April Srd 
to June 2nd, in which various tornados are noticed, one of which veered 
round the compass, while the others seem to have blown from the 
N. E.-S. £. and Eastward, but he does not seem aware that seamen, 
and espedally such as keep but brief logs like the one quoted, often 
mean to express by the words ** came on a heavy tornado from the 
S. E." only that it began at that quarter, and not that it also ended 
there. Nevertheless, there is no doubt that many of these African 
tornados are merely squalls. 

And it is to this point that I would direct the attention of the intel- 
ligent seaman, namely, that there may be really two distinct classes of 
these little tempests. The first, merely gusts of wind and rain in one 
direction, or straight-lined winds ; and the second, true circular storms 
(Cyclones) in miniature. 

273. In Purdy's Atlantic Memoir, Part I., pages 69, 70, the follow* 

ing description is given of these phsenomena from M. Ooldsberryy 

" Between Cape Verga and Cape Palmas, and daring the months of May, June, 
July, August, SepL, and October, the countries near the sea are frequently exposed to 
hurricanes, which the Portugnese have denominated tornados, and which have obtained 
this name even amongst the negroes. During my stay in the river of Sierra Leone, I 
witnessed one of these tornados, but it was not one of the most violent. These meteors 
happen a few weeks before the rainy season, and continue till the month of November. 
I'he eountries above described are, therefore, exposed to them for nearly six months, 
and Ikesti whirlwinds are more or less frequent, and of different degrees of violence, 
according to the state of the atmosphere. 

"This part of Africa generally experiences ten or twelve of these hurricanes in a year, 
and it is easier to describe their effects than to discover their cause. They are charac- 
terised by ciroumstanoea which deserve all the attention of philosophers. 

* Using this word to express their violence only. 
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tke air ii op|«c«it«. 8>d<<mly, m the Mart ek i i c4 wgkwi •f tfce if t tph e 
edrcd a bitle rovod ma4 mkmt elonJ, the diuMter of vkidi does Mt ipptf to czeeed 
5er6fBet: Um doad. wkidi Mcaw to W fiicd aad perfeetly — -^iriTria, li ihi iailiLa 
taoB af a toraadow 

''Byd<gw»,aadatim^CTygiadadly.thaagb ec awt i agiliied^andMi q wi B i>caw 
calarmodoo. The leavat aad plaM^ witli vkiek dM laad it alwmyt eovcrad. rito aevcial 
itot from the sod; they Uep iawiMBily aayjay aaJ reralTJay unmmA the aatoatyac 
ThetterrBe»,«hopa»tharKvcaNkaehildica,aMaM theatolvca with thii 
; they Mbw the lara of the agitated Icmvca and plaaH, laagh at tl 
■■ 1 aw a i l at , and aanoaoea dM approach of the taraadow 

" The elo«d, vhieh it the iadieator of thit phaaoaienoa, hw aew 
H eontioaet to spread, aad iaoeimbly de ecea da to the Wsrer icgios of the 
■I length, it grawt thiefc and oboeara, and eoven a gicat part of the nribia 

" By dm tine the whiriwiad haa lacreaKd.tbe vcMbia the Baytdoshia their eahla^ 
or drop aochor ocat the shore ; the tornado becomes violent aad tarrible ; the eahlci 
often breaky and the Yioleat agitation of the ships causes them to raa fmil of aaeh other. 

*' Many negro hats are swept away, trees blown up by the roots, aad, 
whirlwinds eiert their fall violenee, they leave deptorable traces of their 
I'hese meteors happily last only a quarter of an hoar, aad terminato by n haftvy 

"The maritime eonntries to the northward, eomprised betweea Cape Blaaeonnd 
Cape Verge, are not subject to these phenomena ; it is only to the South of the latter 
Cape, and as fiir as that of Palmas, that they are felt in their Ml violeaoe ; aad they 
always occur at the same periods. Some topographical circumstances, peeuhar to this 
part of Western Afriea,are doabtless, among the number of causes of these whirlwinds." 

274, The following is abridged from Mr. Hopkins* work, p. 74, 
describing, from laaird^ and Oldfieldy an African tornado : — 

" At the spproach of a tornado, a dark mass of clouds collects on the Eastern horizon, 
accompanied by frequent, loud, but short noises, reminding one of the muttering and 
growling of some wild animal in a voice of thunder* This mass or bank of clouds gra- 
dually covers one side of the horizon, exteoding to it from the zenitli ; but gaoerally before 
this a small and beautifully formed radiant arch, on the verge of the horizon, appears 
and gradually increases. Long before it reaches the vessel the roaring whistle of the 
whirlwind is heard, producing nearly as much noise as the peaU of thunder that seem to 
rend the very clouds apart from each other. The course of the squall is distinctly 
marked by the line of foam it throws up, and I have stood on the taflFrail of a vessel, and 
felt the first rush of the wind while her head sails were becalmed. The sensation of 
relief from the oppressive heat which the tornado produces af^rwards is most cheering 
and delightful.*' 

The following description of the African Tornado, I take from the 
Quarterly Journal of Science for 1827, p. 486, where it is copied from 
Jameson's Journal. I have marked a few passages in italics. 
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" SqitaUt of wind om tkt African Shont, The following description is by D. M* 
Milii«|;radMi from the relations of his father. The approach of the squall is geoer- 
ally foreboded by the appearance of jet black clouds over the land moving in a direc- 
tion towards the sea, at the same time that a gentle breeze blows towards the shore. In 
these circarostances the precaution, which my father usually adopted was to take in 
immediately all sail so as to leave the sliip under bare poles, and send the whole of the 
crew below deck. 

As the tornado approaches nearer, the rain is observed to be gushing down in torrents 
and tlie lightning darting down from the clouds with such profusion as to resemble con- 
tinued showers of electric matter. Whsn, ftowsvsr, tht iquali eomm within the dbttanct of 
Haifa mil* from tht ikip, thn§ tloctrie appearancef »Uoggihtr e§at§ ; the rain only contit 
nues in the »ame manner. As the tornado is passing over the ship, a loud crackling 
noise is distinctly heard among the rigging, occasioned by the electric matter streaming 
down the masts, whose points serve to attract it, and I think that I have been told that 
when this phenomenon takes place at night, a glimmering of light is observed over every 
part of the rigging. But when the squall has removed to about half amiTe beyond the ship, 
exactly the same appearances return by which the squall was characterised in coming off 
the shore, and before reachinir the same distance from the ship. The lightning is again 
seen to be descending in continued sheets, and in such abundance as even to resembia 
the torrents of rain themselves which accompany the squall. These squalls take place 
every day during a certain season of the year called the Harmattan season. The jet 
black clouds begin to appear, moving from the mountains about nine in the morning and 
reach the sea about two in the afternoon. Another very singular fact attending these 
tornados is, that, alter they have moved out eight or nine leagues to sea, where they be- 
come apparently expended, the lighting is seen to riiB up from the sea. The violence 
of the wind during the continuance of the storm is exQessive." EdbUmrgh JawinoH*t 
Journal of Scigneo 1823, p. 367. 

Ill the following part, in the section in which I speak of the forma- 
tion and breaking up of hurricanes (Cyclones), I shall perhaps advert 
again to some of the peculiar appearances and effects just described. 

2/5. ZSarthquakes. There appears no reason to doubt that at the 
approach of, and during some Cyclones, shocks of earthquakes have 
been felt ; but it b impossible to say, as yet, if these have any relation 
as cause and effect, though earthquakes are supposed now to have mor.e 
connection with the state of the atmosphere than was formerly allowed. 
No one indeed can have resided in tropical countries subject to these 
commotions, without having remarked, that some connection certainly 
exists^ by the peculiar state of the weather preceding the shocks. 

276. We should bear in mind that at sen, unless the shock was 
one of a most peculiar kind and extraordinary force, it certaiuly would 
not be felt, and on shore also, unless durin;; the calm, it would require 
to be much stronger than common shocks usually are, to be distinctly 
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felt in the shaking and uproar of a storm. Hence we must alknr that 
slight shocks may occur during Cyclones much oflener than is sup- 
posed. Nevertheless Cobnel Reid's remark that '* it is Toy material 
to the success of the present investigation, that the phsenomena of Cy« 
dones and earthquakes should not he connected without proo^" should 
not he forgotten. The earliest notice I can find of a storm and earth- 
quake occurring together, is the following in the Gentleman's Mag««pA 
for 1738-39, which I copy from Dr. Martin's Medical Topography 
of Calcutta, the italics are mine. It is stated that — 

" On the night between the llth and 12th October 1737, there hmppened a forkras 
hurricane at the mouth of the Ganges, which reached sixty leagues up the tiver. Then 
woi at th» tame time a violent earthquake which threw down a great many houses along 
the river-side in Golgoto (i. e. Calcutta) alone, a port belonging to the English. Two 
hundred houses were thrown down, and the high and magni6cent steeple of the English 
church sunk into the ground without breaking. It is computed that 20,000 ships, baiks, 
sloops, boats, canoes, &c. have been cast away : of nine English ships then in the Ganges, 
eight were lost, and most of the crews drowned. Barks of sixty tons were blown two 
leagues up into land over the tops of high trees ; of four Dutch ships in the river, three 
were lost with their men and cargoes ; 800,000 souls are said to have perished. The water 
rose forty feet higher than usual in the Ganges."— Gefit(eiiMii*i Magaiimefor 1738-aO. 

It would seem, judging by what we know of the storms of the Bay 
of Bengal, that in all probability this must have been a true Cyclone, 
and if so it is a very exact case of the hurricane and earthquake occur- 
ring together. 

277. The next is more modem, being the Ongole storm of October 
1800, Track a. on our Chart, No. III. In the Asiatic Annual Re- 
gister, Vol. III. for 1801, it is stated in a report from Ongole, that — 

** On the 10th instant (October) about 10 minutes after 4 a. m., the wind blew a hur* 
jicaiM,tDhentuddenlif we felt a $evere ehock of an earthquake ; which kept the earth in 
continual agitation for nearly a minute. It shook down many houses, but I believe no 
person was killed in consequence." 

The writer, evidently himself a partaker in the calamity, goes on to 
describe the sad distress occasioned by the storm, which was evidently 
one of tremendous intensity. 

In the severe Cyclone of Nov. 1815, which ravaged the Northern part 
of the Island of Ceylon from Point Pedro to Manar, it is expressly 
stated in the Colonial Gazette, that at Point Pedro several shocks of 
an earthquake were felt during the hurricane, but no thunder and light- 
ning. This Cyclone had travelled in, at least from the centre of the 



Part IV. § 279.] Earthquakes during Cyclones. 197 

Bay of Bengal in about the same latitude, haying thereabouts dismast- 
ed the ship ComwalUs. 

278. In Dr* Blane's account of the great hurricane at Barbadoes 
in 1780, he gives several notices to prove that there undoubtedly must 
have been an earthquake during its continuance. At St. Lucia it is said 
to have happened " some hours after the greatest severity of the gale." 
Dr. Arnold also, a member of the Wemerian Society, Edin. Phil. 
Journal, Vol. VII. p. 183, in an article on the climate of Port Antonio 
states that during a hurricane on the 18th Oct. 1815, two shocks of 
an earthquake were felt all over the bland of Jamaica, but he mentions 
it as being *' remarkable" from which we may infer it was so considered 
by the inhabitants. 

In the Antigua Hurricane of August 1848, it is stated (Ann. 
Renter, p. 110 for 1848) that '*at midnight, the wind raged furiously ; 
lightmng and thunder were incessant, accompanied by floods of rain. 
Ai this time a severe shock of an earthquake was felt, attended by very 
heavy gusts: by half-past one the mercury had fallen four-tenths of an 
inch, and the storm at this time was dreadful. By two ▲. m. it had 
abated." 

In the Tobago Hurricane of Oct. 1847, a severe earthquake is said to 
have preceded ''the first out break," which was at about ten at night ; 
and that abundant proofs of it were apparent. — Globe Newspaper. 

In Col. Reid's work he has given the Log of H. M. S. Packet 
Spey^ Lt. James, for the Antigua Hurricane of August 1 837, and at p. 
62 on the remarks at St. Thomas' where ** the hurricane appeared to 
have concentrated all its power, force and fury," we find it also stated, 
that " In the midst of the hurricane, shocks of earthquake were felt." 

In the Chronological list of the West India Hurricanes already 
quoted it is stated that in the great Martinique Hurricane of 13th 
August 1766, a shock of an earthquake was experienced in the night 
of the Cydone.* 

279. In the log of the American ship Unicom of Salem, forwarded 
to me by Mr. Redfietd, under date of October 30th, 1843, the ship 
then lying at Manila, (it is not said if at the Bar or at Cavite,) it is 
stated — 

* See Savaoa la Mar hurriotiie and earthquake at p. 175. 
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7 p. M. thick and rainj» and has been so for 24 hours ; /elt two 
heavy shocks of an earthquake; blowing fresh. The barometer (which 
was at 29.90 a. m.) was now 29. 84, and at 10 p« m. a scTere hurricane 
(Cyclone) commenced." This is an instance of the earthquake pre« 
ceding the onset of the storm. 

280. The following is printed in the Quarterly Journal of Science, 
for 1829, p. 436. from the Bibliotheque, Univers : of March* 

' * Coineidenee of Stormi and Earthqwtfui with a iefrmum of ths BoromtUr, Fek 2l9t 
1828, the Barometer at Geneva indicated 36 inches ii of a line ( F and eqaai to 28.69 £) 
The I9th, 20th, SUt and 23rd of the same montli furioui tempests raged throughout the 
South of Europe, and on the 28rd the shock of an earthquake was felt in the north of 
France, and in the Netherlands, a new example of the coincidence of these three phsoo- 



mena." 



281. It is a curious question, if we assume these Cyclones and 
earthquakes to be connected, since the storms last for hours, and the 
earthquakes but for minutes, to inyestigate the precise points both of 
place and time of the storm, at which, if for the present we majr use 
the term, the earthquake '' explodes f" Colonel Reid from careful 
enquiry on the spot, is inclined to belieye that there was not any shock 
during the Barbadoes hurricane. What has been stated, however, will 
I trust direct attention to the subject, and we shall no doubt, obtain 
gradually a much more extended and correct view of our subject. 



PART IT. 



&arometea and slmpissometbr, causes op their motions. 
2, Rise of Barometer before Cyclones. 3, Oscillations 
OF THE Barometer. 4, Barometer as a measurer of 
THE Distance of the Centre. 5, Height of Cyclones 
abote the surface of the Ocean. 6, Banks of Clouds. 
7, Signs of approaching Cyclones. 8« Seasons at which 
Hurricanes occur. 9. Whirlwinds and Water-spouts. 
10> Formation and breaking up of Hurricanes. 

282. Barometer mad Simpiesometer. I am aware that if I 
begin by telling the seaman that he should have a good barometer and 
simpiesometer on board, I may to some, who though fully aware of 
their value and uses cannot afford these instruments, be like the phy- 
^licians who order change of air, nourishing food, and wine to poor 
patients who have not the means of paying for them. I will then 
address this to owners, underwriters, freighters, and above all to 
Governments, Home and Colonial, which have so often such large 
amounts of stores, and so many hundreds if not thousands of valuable 
lives,* costing it thousands of pounds in mere outlay, afloat. Owners 

* In a memorandum submitted to the Government of Bengal in October 1846 
I ibowed that within a few months, 50 ships and 10,000 men, coolies and troops, would 
be afloat from India ; and that most of these would have to cross, two if not three 
hurricane tracts on this side of the Cape, of which no one in England, judging by the 
iostmetions sent out, appeared to have had any sort of knowledge ! In our wan 
thouttnds of men, and hundreds of thousands of pounds worth of stores, are constantly 
afloat. While the Memorandum was before Government, the ship Sophia Frutir, 
from Amoy with Chinese emigrants ran headlong into a furious tyfoon, and at its close 
it was found that nearly thirty of the unfortunate Chinese had been suffocated for 
want of air t all hatches being necessarily closed. 
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and underwriters do not want to be told that the policy is vitimted, if 
the ship be not properly found in the usual sea stores, ground-tackle 
and the like, and yet how few of them dream of the enormous amount 
of mischief, for which some one, eventually, must pay, arinng from the 
want of books, charts, and instruments ! I trust that those who may 
read this work will find in it so many additional motives for ships being 
provided with a barometer and simpiesometer, that they would no more 
think a ship, or themselves, fairly dealt with if sent to sem without 
them, than if sent without pumps. Pumps indeed are but preeau- 
tions against leaks after they occur ; barometers, simpiesometers, and 
the Law of Storms duly studied, are precautions against that which 
for the most part gives rise to the leaks, and which may prevent their 
occurrence; and whether the owner wishes his ship to escape the 
racking and straining, and losses of spars, sails, &c. of a hurricane* the 
underwriter to escape the payments which so much reduce his profits^ 
(Mr the Captain to acquire the credit of a fortunate if not of a dever 
master, they wiU all find that the commander who is watekmg his 
barometer is watching his ship, and that in the most efficient manner. 

283* I find since my first edition a striking commentaiy on this 
passage, and on my remark at p. 143 § 186 ; a commentary not the less 
forcible that it is afforded by a foreign officer of high reputation and 
unquestionable talent, who has nobly borne signal testimony to the 
masterly skill with which the fleets of JenriSy Nelson and CdUSng^ 
wood were managed, M* Jiirien de la Graviere in Part 6, of an 
admirable series of papers entitled La dbrniere Guerre Maritime 
in the Revue des Deux Mondes, Vol. XVII. Number for 15th January, 
1847. After describing Nelson's putting to sea in haste upon the 
news of ViUennere's having left Toulon, and carrying his fleet at night, 
through the narrow passage between Biscie and the Sardinian coast, 
80 as to pass to the eastward of Sardinia he says — 

" The weather was uncertain and threatening ; the wind which had blown fresh in the 
channel was now riringr and fallingr and variable. If eUion foresaw a gale, and before 
midnight, the fleet was under handy sail with top-gallaut masts housed. Studying atten- 
tively the minutest precursory indications of every atmospheric disturbance If tlsoa 
placed the highest confidence in barometrical observations, and his journal contains 
notes of the highest interest relative to them, which he entered daily with his own hand. 
Worthy it is of all remark that the fiery Admiral took more care of bis yards and sails 
in ordinary circumstances than he did of his ship, or his whole fleet in decisive cases. 
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He knew with what todden vblence the MediterraneaD hurricanet came on, and expect- 
ing to meet the enemy he did not mean to do so with disabled shipa^" 

The French fleet were, as Nelsan expected, partly disabled, and a 
letter from IHUenenTe to Decres describing their distress, with ano- 
ther from Nelsan in which he tells Lord MelTille that his fleet had 
defied these hurricanes for twentj-one months without losing a mast 
or a yard, are placed side by side by M« de la Graviere — and this 
occurred in January 1805. A copy of one page of Nelson's Barometri- 
cal Notes from a book in his own hand writing is given by Sir H* 
Itficolas in the Lbttkrs and Despatches of Lord Nelson. 

284 . Cause of the motf ons of the Barometer and Simple- 
aometer. The atmosphere of the globe in which we live may be 
best likened, for sailors, to a thin coating of air all round the earth. 
It is thin in comparison with the globe of the earth though supposed 
to extend to 40 or 50 miles in height, (thickness ;) but then this is 
round a ball of 8,000 miles in diameter, so that (using always round 
numbers), it is only y^th part of the diameter or y^^ P<"^ ^^ ^^ 
semi-diameter of the earth. If we dipped a small globe of eight inches 
in diameter into a yamish, or a solution of gum Arabic, till a coat of 
-3^ of an inch thick was formed over it, this would represent the atmo- 
sphere as to height, but then we must recollect that the air is a highly 
moveable and elastic fluid, and is constantly changing also its heat and 
the quantity of moisture it contains. Moreoyer, it is not, like the 
varnish, of the same density (consLstence) throughout, but varying from 
the surface of the earth, where it is most dense, to the extreme limits 
of the atmosphere, where it is much lighter than any thing we can 
express. 

The effects of winds or other causes also are to heap up as it were, 
the air over, one part of the earth like a wave, and this seeme to form 
a corresponding hollow in other parts. These waves and depressions 
may be of course straight, or crossing each other, and circular, or of 
any other form just as in other fluids. 

285. It is evident that if there is more air in one part and less in 
another, or if the air in one part is lighter or more dense (as from 
containing more vapour or being heaped up) than in another, a column 
of it extending from the earth's surface to the limits of the atmosphere 
in that part, will be heavier or lighter than in other parts ; or than 
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it uioallj ii in that spot. Now the harometer* and Bimpieaometer 
measure the weight of the atmosphere, or the weight of the column 
of air over the spot at which they are placed, but onfy there. 

How they are demonstrated to do this will be foond in any treatise 
on Natural Philosophy. The average weight, or preeeure as it is 
nsoally called, of the atmosphere, at the lerel of the sea, is a little 
more or less eqnal to that degree of weight, or pressure, of it which 
would support a column of mercury of 30 inches in height, and in 
die common wheel barometer and simpiesometer, it may be seen that 
the tube instead of being inserted into a cistern of mercury, is cnnred 
fip only for a few indies at the end, and that these few inches of 
mercury or oil, with the pressure or weight of the atmosphere, support 
(or weigh as much as) the 30 and some inches of mercury, or the 
whole oolumn of it in the long tube on the other side, so that if the 
air is heaTy, or there is more of it, the barometer rises, and when 
lighter it Mls.f 

As I haYC before obserred, heat makes the air lighter, but enables it 
to absorb more yapour or steam, and this vapour itself alBscts the 
weight of the atmosphere ; but at present, and for common practical 
purposes to which I now come, the seaman has little or nothing to 
do with this. For him, and for our science of storms, the considera- 
tions are simply, the rates and causes of the fluctuations as far as 
we can discoyer them, and what amount of danger or safety they 
indicate to us, and how they do so. 

286. To Mr. Redfield is due the honour of the theory which 
appears to explain completely the extraordinary fall of the barometer 
in Cyclones, and moreover the rise which often precedes their onset ; 
and I do but use his mode of illustration in the following explanation 
of it, though I add a little to it, to make it more distinct for the plain 

* The name Barometer Mgnifies " mtaturer ofwnght" Simpiesometer " a mmuurtr 
tog9ther with,** because it measures with the barometer. It had better ba?e been 
called a Proterometer " a nuasurm' befw" for it always shews the changes before 
the baromeUsr. 

t I'he upper closed part of the tube, which in good barometers is a perfect vacuum 
is left so, to allow of the free rise and fall of the mercury which is thus measured. In 
the simpiesometer this part b 6lled with hydrogen gas, which acts like a spring against 
the oolumn of oil, and as its elasticity varies with every change of temperature the 
Moveable thennomeler scale compeoMles for this. 
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seaman, who, if he will make the little experiments which I now describe 
will perfectljr understand the fall of the barometer in these tempests ; 
and moreover, will, whenever he pleases, be able to make a miniature 
Cjdone for his amnsemeut or instruction, or that of others. 

a. Take a common, and a plain flat-bottomed beer tumbler, .such 
as are usually carried on board ships, and mark on a sheet of paper a 
drcle of the siae of the bottom of it. 

b. Make a few marks or figures for ships, one about the centre of 
this circle, one or two more at different distances from it, and one 
outside of the circle, all in the same line. 

e. Fill the tumbler a little more than half-full of water, and place 
it over the mark. 

d. Stir this water round smartly with a tea-spoon or paper-knife^ 
and then look at the tumbler Meways; you will see that the water 
forms a cone at the top, and that if we call the column (depih) of 
water two inches at the edges, it is only about one and half inches at 
the centre. 

e. Now consider your paper as the ocean, the circle as a storm 
circle of 500 miles in diameter, if you like, and the water to be air, 
representing the various heights, and consequently different weight* 
of the atmosphere over different parts of the storm circle, and upon 
the ships (and consequently on their barometers) which we have 
marked in it. It is clear that the ship at the centre has the leatt 
pressure on her barometer, which is therefore very low, and that 
those at different distances have more and more, (their barometers 
higher) while the one outside has it at about the mean height, or 
even a little higher, if we suppose the atmospheric wave rolling off 
or driven up above the usual height, as will be afterward explained. 

/. The seaman may very instructively vary this experiment by 
throwing a few grains of powdered biscuit, black lead or coal (which 
is better) into the tumbler, stirring it well as before, and looking 
doum from above at the little ship-marks. He will see the grains 
passing over the ships, and showing the course of the wind-arrows 
in a Cyclone, and if he marks a track and moves the tumbler along 
it, he will see how a Cyclone successively strikes, passes over, and 
leaves ships : lowering and raising their barometers accordingly ; and 
how the circular currents of winds veer differently on different sides 
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of tlie track ! He has Urns a complete mmiature of the CTdone 
in hb hands, and he may auiie erne, for either hemisphere^ hj stirring 
thewaterwithor against the hands of a watch. 

287. Before I eonclode this section, I would impress on seamen 
the importsnee of obtaining ffood barometers and simpiesometers ; and 
these cost bnt little more than bad ones ; and the ntilitj of comparing 
them with any known good ones at any ports they may arrive, as for 
instance with those at public establishments, &c« It is not requisite 
that this should be done with all the accuracy of compariscnis for alti- 
tudes with standard instruments, but it is highly useful to know what 
the error of a barometer is when we come to compare with other ship's 
barometers, and when we wish to use it in assisting our judgment in 
forming an estimate of our distance from the centre of a Cydone. 

The followmg note is from my former work on this subject. 

" I bftve Ihtle doubt that the oO id the commoD nmpiesometera ii dfeeted by figkt, 
■ad beeomes vifcid when ezpoeed to it. Menn. VronghUm. and SiflAS, at my trng^ 
gestioD, hmve maoufaetaral a ' Tropical Tempest Simpietometer/ of whicli the two 
Vrioctpal improvemeotf aie, a door to keep the light from the oil, except when obeenr- 
iog, and a tobe of such a length, that it will allow of the great depression (to 26 or S7 
inches) which sometimes ocenrs, with a temperature of 75 or 80^ io tropical hurricanes, 
without any risk of the gas escaping. See Jour. As. Soc. Beng. Vol. Xll." 



Learning after this note was published, that the house of Adie and 
Co. of Edinburgh still existed, (I had been told that Mr. Adie who 
first invented the siropiesometer was no more,) I wrote to them, and 
in their reply they inform me, that they had found oil to thicken, and 
now use an acid ; as also that they had made their tubes long enough 
to act safely at a temperature of 120^ and 27 inches, but should now 
make them long enough for a pressure of 26 inches. The improve- 
ment in both sorts of the instruments will be thus accomplished. 

288. Riae of the Barometer before Csrdones. Colonel Reid, 
p. 518 explains this as follows: and from what we have just said of 
atmospheric waves, it may be easily supposed that something of the 
kind suggested does take place. 

" A progressive whirlwind of great extent, might have the effect of arresting the usual 
atmospheric current, and of heaping it up to a sufficient extent on one side of the storm, 
so as to affect the barometer, by increasing the atmospheric pressure ; whilst on the 
opposite side of the same whirlwind, the atmospheric pressure, beyond the limit of tha 
storm, might be found to be somewhat less than ordinary." 
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"TbarolloniDgdiaffmniimleDiledlareaikT thlj eipluatraa more tuj. Hw cir- 
cle it inieaded to repraMoi an eitcDdMl ilonn ia high Ittiiude*^ uJ Iho panlltl lioet 

the {iraniliDf wcMbtIjt UmiMpberia currtQU" 



>»»> 




" Tha Mm« Ggura mi; sbo Km to eipUia why progrcMve NTolving ■lormi its 
ohsD pneedeil bj calm* ; tod wh; ■ riia in the biromeier »•; wmetimgi praced* tb« 
tettiDf ID of B itonii." 

In hifl new work Col. Krid girei an interesting instance of this and 
of the precnnor swell, being that of the Medway Steamer in which he 
was ■ passenger, which vessel experienced fine weather on the eastern 
side of the Atlantic, hut a long low swell coming from the N. W. pre- 
vailed, being at first westerly, then increasing and coming nearly from 
the North on the 1st October in Lat. 46° N. ; Long. 14° V. This 
swell was proceeding from a Cyclone raging on the western side of the 
Atlantic. 

" And twoUrometerton botrd the MedwiT rot* htlf bd iDch ibaca ihair umal IctbI, 
the weather utbe plan of the StCBiuer being- Gae.aSbrdiii? ID additional proof that tha 
aimoapheficpt ei Teia augmented JMt beyond the limit of (rhirliriad itomu. 

289. Oselllatlona of the BoromBter and Slmpleaomcter. 
Another pecoliuity of the barometer and simpiesometer which un- 
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donbtedlj oflen occurs, is their '' Osdllation" (rising and falling within 
a short space of time) before and daring a Cyclone. In one case in a 
Tjfoon-Cyclone, in the China Sea in October 1840, in which the trans- 
port Golconda with 300 troops on board foundered,* the simpiesometer 
was observed in another ship which avoided it, to osciUate for 24 hours 
before the Cyclone ; and in several other instances also it has been 
observed as well as the barometer to fluctuate very remarkably on the 
approach of a Cyclone. 

290. The vibration of the Mercury in the Barometer during Cy- 
clones is, I think, first noticed in 1703 by Mr. Fras. Hauksbee who 
mentions it (Phil. Trans. Vol. XXIV. p. 1629,) as occurring in the 
Great Storm of that yearf and some experiments were performed at 
Gresham College in support of a theory to account for it. 

291. In a report from the office of the Capitaine du Part (Master 
Attendant) of Pondicherry, giving an account of the severe Cyclone of 
October 1842, (Eighth Memoir, Jour. As. Soc. of Bengal, Vol. XII.) 
of which the centre passed over that place, and five or six ships 
foundered near the coast, it is said, that " from 2 to 5 in the after- 
noon, in the most violent part of the storm, the oscillations of the 
mercury in the barometer were so apparent, that it rose and fell in- 
stantaneously two to three lines, as though somebody had shaken the 
barometer.^* The calm took place between 5 and 6 p. m. 

The fluctuations of the water barometer at the Royal Society's 
rooms, are described by Professors Daaiell and Barlow as resem- 
bling, on the approach of and during bad weather, " the breathings of 
some huge animal." They amounted in one instance to 0.28, while 
those of the mercurial barometer at the same time were only 0.02. 

292. Kaemtx {Meteorology, p. 316) says, speaking of the baro- 
meter during tempests, 

* Fourth Memoir, Jour. As. Soc. Beng. Vol. IX . 

t The greatest English storm of which we have any record. An Annual Sermon b 
preached in London on the 25th November in the Baptist Chapel Wild Street, in com- 
memoration of it. During the reign of Queen Anne this day was observed as a solemn 
fast, and a private individual named Robert Taylor has left a sum of money in the 
funds of which the interest is appropriated to this commemoration. Fifteen sail of the 
line with Admiral Bowater and all his crew, with several hundred merchantmen were 
lost. London appeared like a city which had sustained a protracted siege, whole streets 
being destroyed, and several thousand individuals buried beneath the mios. See Annual 
Register for Nov. 1843, p. 168. 
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'* These cbangeB (of air) are rarely brougrht about without agilattou : the air roovee 
with velocity, and tempeets are the result The barometer oacUlatti and fails rapidly 
and rises again in the same manner. These characteristic oscillations are made at short 
intenrals, they are irregular and should be regarded as a consequence of the inequality 
of pressure that gives rise to the tempest. What we have said concerning winds, fully 
con6rms this opinion ; continued tempests (for I am not speaking of those which last 
merely for a few minutes) ar§ almott always preceded by great barometric otcUlations 
fohUh as it were announce their approach" 

293. Col. Reid p. 447^ speaking of the Barbadoes Cyclone of 

1839, says— 

" During the hardest part of the gale, several persons observed remarkable oscillations 
of the mercury in the tubes of their barometers." 

In the log of the Sophia Reid, p. 89 of Col. Reid's work, is noted, 
at the approach of a Cyclone in the Gulf Stream, 
" Mercury much agitated, and inclined to fall." 

294. Mr. Thaakf p. 184, says — 

*' It has been observed that the mercury in the tube is tn certain paru of the storm 
subject to sudden oscillations within the space of a few minutes, or even a continued 
motion upward and downi^ard is said to have taken place. As this occurs near the 
margin of the calm, or where the atmosphere begins to ascend in sudden and spiral 
gusts into the focal current at the point of minimum pressure, it is not at variance with 
the principle of a regular gradation in the descent and rise of the barometer."* 

295. In my Third Memoir, (Jour. As. Soc. Beng. Vol. IX.) in 
the log of the hrig Freak, Captain Smoulty which vessel was near 
foundering in a Cyclone in the Bay of Bengal in April-May 1840, it is 
noted as the vessel approached the storm, and when the wind is mark- 
ed as ''strong hreeze and threatening weather," ** barometer vibrating 
very much." The vessel was at this time at about 240 miles from the 
centre of the Cyclone, and I have estimated that the verge of the cir- 
cle may have extended to within about 130 miles of her position at 1 
p. M., when this remark was made.' The entire fall of Capt. Smoult's 
Barometer was from 29.30 to 27.25. 

In my Seventh Memoir (Jour. As. Soc, Beng. Vol. XI.) in the 
Calcutta hurricane of June 1842, Mr. 'WUlis' note from Garden 
Beach, 5 miles W. S. W. of Calcutta, speaking of the simpiesometcr 

* We may note here that the up-current as it is termed by Mr. Sspj, is in this pas- 
sage assumed as a fact ; but no evidence has as yet been produceil to show that it exists, 
and Mr. Bedfitld's theory accounts equally well for the fall of the barometer. See pp. 
17, 19 and 202. 
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• nj9» and thu at the approach of the centre. 8impiesometer» ** breath- 
ing as it were, or fluctuating with the blasts.** 

In the October Cyclone of 1848, in the Bay of Bengal, this vibra- 
tion of both the Barometer and Simpieaometer, was particnlarly re- 
marked on board the Barham. The Barometer (a first rate instru- 
ment) was affected for about two days, on one occanon it amounted to 
0.4, four-tenths, in three hours, and at 7 a, m. they shook out reefs, for 
the Bar. had risen to 29.65 but at noon it was again at 29.20, and then 
rose again before finally falling. 

296. In an extract from the log of the ship Tigris, which vessel 
was caught in one of the small Tornado-like Cyclones of the " Hurri- 
cane Tract" (see p. 4 1 § 58) in the Indian Ocean, being in lat. 9^ S. 
long. 83^ East. (Track ee upon our Chart), Captain RoMnson 
remarks, 

" Wind blowing id tremeodons squalls Trora W. S. W. to West, the btrometer nting 
and falling the tenth of an inch before and after them." 

297. In M. Peron's relation of the voyage of Le Naturaliste 
and Le Geographe, speaking of the winds and hurricanes at the Isle 
of France, he says that the two most remarkable ones of modem years, 
(he was writing in 1801,) were those of December 1786 and December 
1 789, in which the fall of the barometer exceeded an inch (English) ; 
and in the last storm it is noted that the oscillations extended through 
the space of two lines, (1.78 English) and that, ** flashes of a pale 
light were evolved from the surface of the mercury that filled the whole 
vacuum of the tube*** 

298. There is, then, it will be seen, no sort of doubt of the existence 
of this oscillation, and we shall, I trust in future have it carefully ob- 
served and noted, and the seaman will readily understand how this may 

* M. Peron was a first rate naturalist and observer, and his name stands so high, 
that we may suppose he did not set down this very remarkable phaenomenon without 
fully satisfying himself by careful enquiry, that it had been observed and registered at 
the time by more than one person. In De Luc*s " Rscherehei tur Us Modifieatiomi dt 
VAimotphM* Vol. I. a considerable section is devoted to the consideration of luminous 
Barometers, which scientific men now agree with him as considering to be an electric 
phnuomenon. But this term is applied to those Barometers in which a pale phosphoric 
light is produced by suddenly tilting them, so as to fill up the vacuum by the mercury ; 
but it is evident that the light described by Peron was not so produced, unless indeed 
we suppose the vibrations to be far more extensive and violent than he describes th^. 
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occur, and that it may be» and probably is, occasioned bj the passage 
of successive waves of air» circukr or straight, over the place of the 
instrument, and that these waves may be more or less abrupt, and 
high, and gradual, according to a hundred modifications of the storm 
above. For him the practical fact is, the important truth that the 
barometer and simpiesometer if " uneasy" announce bad weather in the 
vicinity. The water barometer before alluded to, showed the effects of 
every successive gust of wind, which was in fact a wave of air passing 
over the spot.* 

299. Another sign of an approaching fall in the barometer, if not 
of a Cyclone, which I have noted, is that it does not rise at the usual 
barometric tide hours, but remains stationary. When this occurs, 
there can be no doubt that some disturbance is going on somewhere, 
and the barometer and simpiesometer should be carefully watched. 

This indication has in many iustances since it was first published by 
me, in 1844, been found of notable advantage as a warning sign, 
affording thus some hours more for preparation against the Cyclone. 

300. During a storm^ the most careless seaman, I presume, looka 
often at his barometer, and few if any require to be told that while it 
continues low, more bad weather must be looked for, and this even if 
they have gone through all the phases of one Cyclone, and their baro- 
meter has fallen at its onset, remained very low during its fury and the 
calm of the centre, and has gpradually risen again a little ; still, low 
square sailf should not be made, for it is possible that there is another 
Cyclone close upon the one which has past. 

301. This case of successive Cyclones following one upon the other, 
has occurred in repeated instances in both the East and West Indies, 
and off the coast of North America ; or as in the case of the CuUoden*9 
Cyclone of 1809, as traced by Colonel Reid^ the track being a curved 

* If a syphon with a barometrical ?acuum was fixed in the side of a divingr-bell the 
outer branch beingr left open and the bend filled with mercury, the rise of the mercury 
io the inner branch would measure, proportionally, the depth to which the diving-bell 
sunk, and the pressure (i. e. weight) of water upon it. If a wave passed over the spot 
the mercury would rise for a moment and sink again, and so on successively as each 
wave passed. This is the oscillation of our barometers and simpiesometers, which mea- 
sures the depth and waves of air in the oc§an of air in which we life, as the fish do ia 
theirs of water. 

t And, if not absolutely neeaisary, no square sail should be set 

2 K 
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one, the ships — in that case a fleet of them — after falling oat of the 
storm circle on one side, ran again into it in a day or two afterwards, 
when it had cunred back and again crossed their route homeward ; but 
their barometers were always low in the interval : see p. 77 to 81, for 
what has been said on these yarious kinds of Cyclones. In all such cases 
it is clear, that while the barometer and simpiesometer have not rism 
to theif average height, and all other appearances hare not become 
&Tourable, the seaman should still be on his guard. I say here ** aU 
other appearances,^* because we may suppose a case in which if two 
Cyclones approached each other at a wide angle, as was certainly the 
case in the Golcondd's Cyclone before quoted, there might be a position 
in which for a time, and before the borders of the two were in contact, 
the barometer might be driven up, i. e« the two atmospheric waves 
might produce a considerable rise, though in such a case the wea- 
ther would as far as we can judge, be still gloomy and threatemng 
enough,* We have as yet no exact account of any Tessel's barometer 
and simpiesometer, between two following or parallel Cyclones, though 
such cases must doubtless frequently have occurred. A good account 
of this kind, with careful barometrical obsenrations, would be very yalu- 
able. 

802. The ship Elu<h Captain McCarthy, whose able report is 
given at length in my Ninth Memoir, (Jour. As. Soc. Beng. Vol. 
XII.) appearef to have been a little after midnight on the 2nd and 
3rd Oct. 1842, off the Sand Heads, not far from the point where two 
parallel storms were passing to the North and South of her, and one 
of them was a furious and almost destructive storm to her. Her log 
states, that, about this time '* barometer fell very suddenly since mid* 
night from 29.30. to 28.30 ! and simpiesometer (which before is mark- 
ed at 29.22) to 28.22 P' 

303. Rifle of tlie Barometer and Simpiesometer before the 
strength of tlie Cyclone is over* Seamen are well aware of, and 

* As will be subtequently shewo, this case of a high Barometer with gloomy threat- 
ening weather on the approach of a Cyclone may also occur where the track of the 
Cyclone crosies the Monsoon or Trade wind. 

t I speak with caution here, because though the Elita*i place is well ascertained, the 
position of the centres of the parallel Cyclones is not so exactly determined at this time 
as to enable me to speak with certainty. Nevertheless, this instance is the nearett ex* 
ample we have, and I will not therefore omit it. 
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aDziouBly look for this beautiful indication, which is often, and truly 
to them, a rainbow of hope in the depth of their diatrets. Mr. Redfield 
accounts for it by supposing that, as the lower part of the whirling cy- 
linder (disk ?) of the Cyclone, meets with resistance at the surface of the 
earth, it cannot advance so fast as the upper part, and thus the cylin* 
der is not a truly perpendicular one, but more or less inclined in the 
direction of the track, just as we often see the cloud of a water-spout 
move on above, and the spout itself remain seemingly stationary below, 
so as to become sloping or curved. By means of the little experiment 
with the glass tumbler, described at p. 202, we can easily understand 
this, if we suppose the glass a little inclined over, and that the vortex 
was to remain at the centres above and below ; for that part of it above 
will then have a less column (of water in the glass, and of air in the 
case of the Cyclone), between it and the paper, than that below, which 
is really the centre of the supposed Cyclone, as raging at the surface of 
the ocean, and the augmented column is an addition of weighty which 
consequently causes the rise of the mercury. 

304. In the Nautical Magazine for 1841, p. 726, in remarks on 
the winds and weather off the West Coast of Australia, already quoted, 
(p. 44) by Commander Wicfchamj of H. M* S. Beagle^ it is remark- 
ed that, in two Cyclones which occurred between St. Paul's and Am- 
sterdam, and Swan River, though of equal strength and duration, and 
both attended with heavy rain, the barometer in that ** from the N. 
W." (it was N. N. W., veering to the Westward), fell nearly 6-lOths 
of an inch, while in that ** from the South Eastward" (which appears 
not to have veered at all, as nothing is said of it), it only fell 0.25, 
and this appeared very unaccountable.* The solution of the dif- 
ficulty will appear simple if the Horn Card be moved over the spot, 
which, (approximately only, for I have not been able to obtain the exact 
position for these Cyclones,) I have marked on Chart II. ; for it will at 
once be seen that, if the card be moved so as to take the N. N. W., 
and gradually the West wind-point over the spot, this places the ship 
before the track of the Cyclone while the centre passes close to the 
South of her ; but with the South Eastern gale, she is behind it, and 
thus the fall is far less considerable. I have little doubt that many of 

* The gales mre quoted to show their different effects upoo the barometer being from 
" opposite quarters," and such they seemed to be at the time. 

2 E 2 



212 Bar. meawring the dUlanee of ike Centre. [Part V. § 306. 

the barometric anomalies of gales from different quarters causing dif- 
/erent degrees of fall, will eventually be explained in this way. 

305. The Barometer as a measurer of the distance of ships 
from the centres* This question is not an easy one ; nor do I flat- 
ter myself, we shall completely resolve it. Nevertheless, its mere ex- 
amination may throw much light on the mechanism of storms and any 
guide, under due caution, is highly desirable to the mariner. I am, 
therefore desirous, not so much of setting my own views forward, as of 
directing the attention of sailors and of residents on shore, whose ob- 
servations are the most valuable for the solution o/it,* to this infinitely 
important problem in our science. 

The question, briefly stated, in this — " Assuming the nearly circular 
figure; the rotatory and progressive motions of Cyclones; and that 
same of them are, at times, stationary ; and that there is a point of 
veering or a calm space, which we may call their centre — and all this 
is tolerably certain ; — can the/all of the barometer, be made an approx- 
imate measure^ of the distance of that centre from us ? or of its rate 
of approach to a ship or a station on shore ? and can it be used as 
such, both within and without the tropics f " 

306. I have suggested this question since 1845, (in the first Edi- 
tion of the Horn Book of Storms for the Indian and China Sea, p. 11), 
and it had indeed engaged my attention since 1842, when I exhibited 
to the Asiatic Society of Bengal, at one of its meetings, a large Baro- 
metrical Chart of the curve formed in the storm of June of that year, 
which is the subject of my VII. Memoir in its Journal. Mr. Thom^ 
whose work was published in 1845, had also taken up this question 
without having seen my work ; and he has given a plate of the range 
of the barometer during hurricanes, and a diagram on his chart of the 
approximate distances from the centre, by barometer, for the Cyclones 
of the Southern Indian Ocean. The fall in a given time he has not ad- 
verted to in the text, considering, probably, that time, and distance 
from the centre, must vary according to the rate of the Cyclone's tra- 

* On account of their observing in fixed positions, and much more at leisure than 
sailors can do at sea ; at least until we have vessels sent out for the purpose of investigrat- 
ing storms. 

t For the plain seaman : " approximaU measore/' is a measure approaching to, and 
vsaally not far from a correct one. 
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Telling and distance. In the following remarks, I shall endeavour always 
to distinguish his views from my own, should they meet. I think the 
difference between our theories is, that he inclines to suppose the abso- 
lute (entire) fall as the best guide, and I prefer the rate of fall, though 
I would not neglect the entire amount, particularly where sudden. 

307. And first, it is evident that there are very great differences 
in the fall of the barometer in various storms,* though they may all 
be true Cyclones, and this in the same seas, so that the absolute (total) 
fall of the barometer, say of one, two or even, more tenths may greatly 
mislead us, if we trust to that alone ; for we may be supposing that 
** as the barometer has only fallen three-quarters, or one-tenth that is 
not so very much (from a height say of 29.80)" taking here no account 
of the time in which this fall has occurred ; whereas with a fall of one 
or two tenths in a short time, we may be really close upon the danger- 
ous centre, or a hurricane may be rapidly coming close down upon us. 
The seaman will clearly understand this by the consideration of the 
plate and what will be said of it. 

308. Let us first consider our data, and the amount of their cer- 
tainty or uncertainty with reference to our problem. I allow that the 
barometer is one which, if not correctly ' set,'f as it is phrased by 
sailors, is tolerably sensitive and acting well. The questions then are-* 

I. As TO THE Cyclones themselves. 

First. Cyclones being in themselves of different intensities (strengths), 
i. e. causing the barometer to fall more or less at their centres, as seen 

* In one case (Sixth Memoir " Storms of the China Sea/' Jour. As. Soc Beng. 
Vol. XL), there is a remarkable instance of a furious tyfoon-cyclone in which the baro- 
meter of the ship Ariel, gave no waroinsr, being at 30.10, falling to 29*80, and rising to 
30.25, with tyfoon blowing as hard as ever, and at noon it was at 30.90. I ascertained 
from the (then) chief Officer of the ship, who subsequently commanded her, that the 
barometer was a good one, and had always acted welL I traced, however, two storms 
(Tracks XXV. on Chart No. XL) one coming from the N. E., and the other from E. S. 
£., and a heavy monsoon from N. £. blowing in from the Pacific at the same time, and 
it is to this that I attribute this remarkable instance. In the Buecleugh't cyclone also, 
(Track n on Chart II.) the barometer fell only 0.24, but the timpietometer 0.82. The 
Ariel had no simpiesometer. Mr. Thorn, p. 177, who had not seen my Memoir, thought 
that " there is no well authenticated case of this kind on record," but I consider the 
Ariefi as one, and it is highly instructive. 

t Set, i. e. The Zero point, or level of the mercury in the cistern or bag, too high or 
too low. 
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in the plate ; one Cyclone causing a total fall of one inch, and another 
of two and half or even more. 

Secondly, Cyclones being of the same or of di£ferent extent ; as one 
being 100 and another 400 miles in diameter ; but both occasioning the 
same total amount of fall at the centre — say of one inch. 

Thirdly. Cyclones of the same extent and intensity, but traveUiDg 
with greater or less rapidity* 

II. As TO OUR OBSERVATIONS. 

Firat. The previous height of the barometer. 

Secondly. The time it takes for a given fall. 

Thirdly. The change of the observer's position if at sea, and espe- 
cially if running or scudding. 

We have thus in the storm itself to consider — 1, Intensity ; 2, Sixe ; 
and 3, Rate of travelling. 

And in our observations — 1, Amount of the fall ; 2, Time in which 
the fall occurs ; and 3, Change of position. 

It is clear that all these may replace each other, and that therefore 
ihey must all be taken into account. On shore as there is no change 
of position, that element does not interfere with our estimate. 

309. Let us now consider the first of these conditions, the different 
intensities of the Cyclones themselves : of course as shewn by the 
greater total depressions (falls) of the barometer ; which we suppose 
have always occurred also where the wind has been of the greatest 
strength. In truth we have no sort of meaeurement of the wind's 
strength in tropical hurricanes, and only judge that the most violent 
wind has occurred with the greatest fall of the barometer, from its ex- 
traordinary, and often incredible, effects. It would appear, moreover, 
that where these great falls occur, they usually take place in remark- 
ably short intervals of time. 

310. In this question of the intensity of Cyclones as indicated by 
the fall of the barometer in a given time, it is clear that we must take 
as standards, only such observations as have been made on shore ; and 
again, of these, only such as have been made when the centre has pass- 
ed over the spot are really efficient ones to our purpose ; because in all 
others the distance at which the centre passed from the place of obser- 
vation is in some degree uncertain, and thus such cases can only be 
used to test the accuracy of any rule which we may deduce. The ob* 
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servations made by ships at sea, however valuable in themselves, and 
for their own purposes, are also out of the question for this part of our 
research, except also as testing the value of our rules or estimates ; for 
even where the centre has reached the ship, all the observations must, 
it is clear, be heights of the barometer in different jlaeee in the area of 

the storm. 

311. The instances in which the barometer has been accurately 
registered in places where the centre of the Cyclone has passed over 
the spot — and as just shewn, it is only these which will give us trust- 
worthy data — are very few. They are laid down in the annexed Baro- 
metrical Chart, and I shall presently describe the principle upon which 
it is constructed. 

The plate thus comprises, — Authority. 

I. Madras Hurricane,./.. 1836, Observatory records. 

II. Mauritius, • • . • 1836, Cols. Uoyd laewifl ; Reid* 

III. Caloutto, 1842, H. Piddlnstan, 7th Me- 

moir, Jour. As. Soc. 
Beng. Vol. VII. 
IV* St. Thomas', West Indies, 1837, Professor Dove, in Part X. of 

Scientific Memoirs. 

V. Duke of York, Kedgeree, 1 Mr. Ju« Prinsep, Jour. 

mouth oftheHooghly, J ' As. Soc. Beng. Vol. IV., 

Reid, p. 291. 

VI. Havanah, 1846, Bermuda Royal Gazette. 

VII. Madras, 184 1, Observatory Report, 5th Me- 

moir, Jour. As. Soc. Beng. 
Vol. VII. 

312. The principle on which the diagram is constructed is, to take 
without reference to the hour of the day or night at which it occurs, 
the lowest point of the barometrical depression in a Cyclone, as the 
Centre or axis of that storm. This is placed on the double, or axis, 
lines in the middle, and the fall and rise, and the time in which these 
occur, are shewn on a scale of hours below, and of inches to the right 
and left. We have thus the Cyclones brought together and placed upon 
each other, as it were, for comparison ; under exactly equal conditions 
as to time, and as to the fall of the mercury in that time. The scale of 
miles above will be explained. 
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313. And we are immediately struck with the fact that there are 
evidently two distinct classes of Cyclones, in one of which the fall and 
rise are more or less gradual, forming an easy curre, while in the others 
it forms not so much a curve, hut almost an angle* or rather the figures 
called hy opticians, caustic curves, and in these last Cyclones the fall has 
heen excessive and the fury of the tempest far heyond the average of 
such visitations. We may thus divide the storms into a first and se- 
cond class ; the first class heing those of the greatest (excessive) and 
sudden falls near the centre. 

There is also evidently another peculiarity, i. e., that all the rapid 
part of the fall seems to hegin at from three to six hours before the 
passage of the centre and that before that time, the fall even of the 
violent Cydffnes is comparatively gradual, and in fact approaches close- 
ly to the second class. 

314* The following table explains itself by its title. It is calculated 
to the nearest third decimal from the authorities given, and arranged 
like the plate, of which it is in fact the measurement at the different 
hours. 

As an hundredth of an inch may be worth notice in these calculations 
and estimates, and as this is easily missed in the measurement or the 
drawing, the copying of the plate, or the shrinking of the paper after 
the impression, I have extracted and calculated this table from the 
registers of the storms, calculating to the nearest decimal where the 
distance in time from the centre does not fall exactly at the hour of 
observation ; and where the calm centre has lasted for any marked 
epoch of time, as we see it notably has in the plate ; taking the middle 
of that interval of time as the central instant. The heads 2 A. 3A. 4 A. 6A. 
and 12A., signifying the total fall in that space of time be/ore the pas- 
sage of the centre ; and the column of rate, that of the rate of fall per 
hour, in the interval given at the heading only, and not the total mean 
fall. 

* The two kinds of curves are corapftred by Professor Dove, of whose Memoir I 
have only access to brief abstracts, to deep ravines with precipitous sides, and to ex- 
tensive valliet with grentle declivities. 
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315. If we look at the mean fall for the two hobrs before the 
centre, (or from || to 2A. towards the left hand, in the Plate) ia the 
Cyclones of the first class, V. VI. and VII., we shall find it to be aa 
much as 1.529 for the whole two hours, or 0.763 per hour, while those 
of the second dass give bat 0.201 for these two hours, or 0.100 per 
hour! 

Again at 3 hours from the centre we have. 

Total falL Mean rate per hour. 

First Class, 2.090 0.697 

Second Class, 0.350 0.116 

And at from two to four hours from the centre it is. 

Total falL Mean rate per komr. 

First Ckss, 0.523 0.261 

Second Class, 0.284 0.N2 

It is evident then that, taking into account also the difierenoes of 

rates of travelling,* which might occur in Cyclones of exactly the same 

intensity, these two classes ar^ at least towards their centre, so dif- 

« 

ferent, that no common rule can apply to them. 

316. The examples of the plate and tables are, as I have already 
noticed, necessarily from r^lstries of Cyclones on shore, but there is 
also no doubt in my mind that this distinction, of the sudden and 
excessive falls near the centres, which constitutes our two classes, 
exists also at sea ; where in those Cyclones from which ships hare 
but barely escaped from the centre, we usually find this kind of fall. 
As instances of this, I may quote the following. 

The H. C. War Steamer Pluto, in the China Sea — nearly foundered 
(see pp. 48. 87. 136)— Bar. fell in all from 29.90 to 27.55 or 2.35 ins. 
and in the last three hours about 1 .25 of this fall occurred while steaming 
and drifting into the centre. 

The transport Briton in the Cyclone in the Andaman. Sea, in which 
with the Runnimede, she was lost on the Andaman Islands, (see pp. 
47* 91) appears to have had a fall of about 1-0 inch or more' of her 
simpiesometer within the three hours of her being at the centre, and 

* We do not know what the rates of travelling of any of these Cyclones were, except 
Ko. III. It is possible that the more rapid falls of some may have been occasioned by 
tlieir quick approach, but the two classes seem essentially different in so many respects 
that I treat tbem as such, at least up to four hours, counting from the centre. 
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of about 2.30 ins. in all ; and in this atorm the force of the wind was 
80 terrific that it was tearing up the front of the poop in both ships ! 

The ship London in the Bay of Bengal, quoted by Col. Reid^ p. 
291, from the Journal of the Asiatic Society of Bengal, had a fall from 
29.70 to 27.80 or 1.90, of which one inch took place within the huit 
four hours. 

More instances may be adduced, but these will be quite sufficient to 
shew that the peculiarity of an excessive fall in about three hours, 
(of time or distance,) preceding the passage of the centre, takes place at 
sea, as on shore, with the Cyclones of one peculiar class. 

317. But we may also say that, generally speaking, the seaman, 
fortunately, does not require, or rery rarely so, to know what we are 
now discussing ; for when once so far inrolved in the Cyclone as to be 
within four hours (of time) of its centre reaching him ; or at from 50 
to 60 miles allowing it an average rate, he has probably but little 
choice of manoeuvreing left him* 

What he wants is, a rule to serve him as some sort of a guide at 
the approach and beginning of the storm, when his plan of management, 
as explained at p. 107, may depend on his estimate of the distance of 
the centre from him. We shall now see that, at greater dbtanoes* 
the fall for both classes of Cyclones is so nearly the same, that we may, 
eo/ar aaourpreeent knowledge extende deduce some useful hints at 
least from the barometer in this respect j if we cannot fairly and safely 
trust entirely to it or call it a meaeurer of the distance from the 
, centre 7 

318. For it is evident both from the plate and table, that, at from 
€A. to 3h. from the centre, we have a mean fall. 

For the First class of, 0.095 per hour. 

For the Second class of, , , 0.147 

The mean of these two being .... 0. 1 21 
and with the exception of the Madras storm of 1841, No. IV., this 
mean is near enough to each separate instance, to guide us, and to ad- 
mit of its adoption for our purpose. 

At from 6A. to 9A. distance horn the Centre, the means are^- 

First Class, 0.063 One instance only. 

Second Class, 0.079 

Mean of this, 0.0/1 
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At from 6A. to \2k, diatanoe from the centre, the mfsns are — 

Fint Gleet, 0.077 per how. 

Second Class, 0.043 „ 

And the Mean of theee is «... 0.060 
But as we have only one r^istry for the storms of the first daas, we 
•hall perhaps he safe in taking 0.050 as a mean fall for this interral. 

319. 8o far then as to the mean fldl in Hme; hat the ndlor re* 
qnires this in distance for his purposes, and we have seen (p. 214) that 
time and distance c#n replace each other according to the rate of the 
Cyclone's trarelling. We ean only then affix an arbitraiy distance,* 
and then try how far onr ndes would have shown correct resnlts in 
actual cases, irtiere we hare the rate of fall for any fair average of 
hours, and can calculate nearly enough for all practical purposes ^e 
lactnal distance of the centre from the ship. The seaman will dearfy 
understand, I hope, that what I mean to express here is, that whSkt it 
may be at least worth his masts to him to know if he is at 200, 150 or 
1 00 milee distance from the centre ; it is of little or no use, generally, for 
him to know if he is at 50, or 80 miles from it ; for he has probably 
room, time, and weather to manceuvre in the first case, and in the latter 
has little or none of these, and must therefore confine his care to get- 
ting out of the way of the centre, or allowing it to pass with the fewest 
chances of damage to his ship. When the centre is within 50 miles 
(or say three hours) of him, the Cyclone is pretty nearly master. What 
human skill can accomplish must be done before that time. 

320. The scale then which, after much consideration, I have found 
the nearest to the probable truth, is that marked in miles on the upper 
part of the plate, though this is to be considered as by no meana strictly 
a limit ; for as regards limits, I repeat that it may possibly be found in 
the end that there are no strict ones at all ; and that even the Tarious 
extremes may be wider apart than the following table will indicate — 

* I do not do this bjr. mere guess, but after much consideration, and alt the cateula- 
tion which the imperfect elements a6ford o(mboHt wh%t the distanees have really beta 
at the tinea, as will be subeequeatly shawa ie a tablet 
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Jn average faU of the Skewe the distance of 

Barometer per hour the Centre from the p^ » 

of ship to be in ndlee 

FROM TO FROM TO 

0.020 0.060 250 150 ^ ^, ^ ^ . , 

0.060 0.080 150 100 of VBaro^^^Ser 

0.080 0.120 100 80 Iteights is replaced 

0.120 0.150 80 50 by a cipher.' 

I have not set down any thing for the centre division of our table, 
i. e. from the centre to 3A. before its passage, for it will be seen that 
the rate of fall per honr doubles after the Cyclone has fairly begun and 
lasted six hours ; and that then (from 3h to || or from nine hours after 
the commencement up to the centre), it may either continue to fall at 
the same rate of about 0.1 per hour or a little more, or that its rate of 
fall per hour may be, if it should be a Cycbne of the first class, as 100 
to 400, when compared with that of the former three hours ; or in 
other words, that it will now begin to fall /our times as fast, or 0.40 
per hour If We have plenty of instances of this, and even of a fall of 
more than 0.5 or 0.75 (half or three-quarters of an inch) in the hour ! 
I doubt not that this peculiarity will fully account to the seaman for, 
and I hope put him well on his guard against, cases of sudden falls ; 
which if they occur at the beginning of Cyclones, as they sometimes 
do, are warning enough of course ; but which may also advise him of 
his too near approach to danger of such imminence, that we may at 
least say that no ship can hope to esciqpe from it with her masts stand- 
ing ; and he should in such cases have the axes upon deck : a precau- 
tion too often neglected by young commanders and officers, who are 
apt to suppose that precaution indicates fear — and they are sometimes 
afraid of being thought afraid of the storm. 

* For wc must always bear in mind errors of observers and instruments, and except 
perhaps in Observatory registers, allow something for weather in which doors, windows 
and roofs are shaking hard to fly out of their frames. I trust also that both the seaman 
and the scientific reader will make large allowances for the exceeding scantiness of our 
materials. If we had itmnty sets of averages in lieu of only seven, we might see our 
way clearly at onoe ; and indeed, I have at times felt doubtful if it was not yet too soon 
to publbh this investigation, but have been led to do so, by the hope that the sailor may 
be doubly served by it ; for it may perhaps assist him, and it will no doubt obtain for us 
more materials— and perhaps better workmen with them than myself ! 

t The plain seamaa most be very caraliil in reading all this to pay attention to the 
values of the decimals, and not confound the tenths with the hundredths. 
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It will be remembered also, that it is quite impossible by any preyi- 
ous rates of fall to estimate, when so near the centre, which of the 
cloMea of storms we have to deal with ; and I repeat that what we have 
to do with our ship must all be done before this time. 

321. But before applying this rule we must recollect that there are 
many circumstances to which attention is to be paid, and the best 
precepts I can at present give for the application of it are the follow- 
ing. If I make these minute, and encumber them as some may think 
with *' considerations/' it is because I will not set down any thing as 
positive which is not so, or on which the smallest doubt may remain ; 
and because I should much regret that any one should be led to sup* 
pose, for want of explanation, that he had an infallible Law, when he 
has only an empirical rule.* 

1. The barometer at the approach of bad weather, should be 
observed carefully every hour, and especially at night. If every half 
hour so much the better : and it should be entered immediately oii 
the log. 

2. At the end of every two or three hours, the rate o/faU per 
hour, should be carefully averaged to the nearest decimal. 

3. It should then be considered, if the barometer has noi risen at 
the usual times of its tides,f or if the interval of the falling tide, or 
any period of it has formed a part of the time elapsed, or if it should 
in this interval have risen. In both cases an allowance should 
be made for this at the onset of a storm ; for or against, as may 
be. Thus 

From 11 p. M. to 2 a. m., are 3 hours. 
Total fall of barometer, O.l 8 

Which is per hour, 0.06 

But as this is within the falling barometer tide-time and 
the whole fall is not yet considerable, we may call the 

faU,about, 0.05 

and this sort of allowances is exactly what the sailor makes when 
working up his log in a tideVway or for a heavy sea. 

* A rule founded piirtly oo facU aod partly on aatumpUoni* 
• t I need not explain to any tailor, I bope, the tld€$ of the barometer, and th% import* 
ance of noting if any thing affeoti thcee. 
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4. As the ship's ran» and the probahle bearing of the centre are 
known, and as, if it is one, the average track of the Cyclone may 
also be known in many places, it should be considered if the ship has 
been approaching it or increasing her distance from it, as tliis would 
also affect the fall. 

5. The application of onr rule depends not only on the fall, for the 
last honr for instance, bnt on the rate of falling. Nevertheless, the 
seaman will easily understand, after he has made his best estimate, 
that if latterly the barometer has fallen at an increasing rate, he may 
be farther on (to the right band or towards the || of the centres) upon 
the curve, than he supposes ;* and the careful man will always keep 
on the safe side, and make that sort of allowance, which he does 
for excessive tides or currents in the neighbourhood of dangerous 
passages. 

' 6. As will be seen in the Notes to the Table, the ridnity of land 
certainly affects the indications of the barometer, whether the storm 
be supposed to be advancing toward, or coming from, or passing by it, 
and this should always be borne in mind. 

7. The trades and heavy monsoons also appear to affect the state 
of the barometer, at least on that side of the storm circle on which 
they bbw, whether with or against its track ; but we require more data 
before we can say how and under what circumstances this occurs. 
. 322. I proceed to shew in the following table by actual examples, 
carefollj calculated, what the results of the foregoing rule would 
have given, if it had been used in the storms and on board the ships 
they refer to.f 

The columns of this table require some explanation. 

I., II., III., and IV. explain themselves, as being Number, Date of 
storm cited. Ship or station, and Authority from which the data 

are taken. 

IP 

• A ootnmoD remark Jn Log Books we know is. " The barometer falliDg very fast 
towards Noon"— or towards Midniffat, &e. 

t These evaan]^ are not selected partially, but I bare taken erery one 1 eonid meet 
with which afibrds the elements neoessary, viz. good barometrical observations, with 
the place of the observer and that of the centres of the storms for two days as accurately 
determined as conld reasonably be expected. But it is rare to find all these present, 
and the want of any.oae of then debait us from oainflr the instance as a fair test. 
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V. Is the Average rate of fftll of the barometer per hour. 

VI. Shews the Number of hours, for which this average has 
been taken. 

YII. Shews the Distance which would be giTen by the rule at the 
beginning and end of the timet for which the average is taken : Thus 
if we refer to the table, at p. 217, we shall see that a fall of 0.1 one- 
tenth, per hour, gives a distance of 135 miles to 45 miles ; that is» 
that it would indicate at the first hour 135 miles of distance, in two 
hours 105, and in three 7^ and so on, reading the taUe backwards as 
it were, or diminishing the estimate of the distance as the fall has 
lasted a longer or shorter time, so as to obtain an approximation to 
the actual distance at the time of making the last observation and the 
calculation for it. 

VIII. Mean distance by rule : is the distance of the centre of the 
storm at the tnean time between the observations quoted. Thus, sup- 
pose observations from Noon to 4 p. m. give an average fidl of 0.080, 
^is will give a distance of 125 miles at2p. m^ 

This column is necessary, because the fall, for instance fhmt 3 to 4, 
may have been more rapid, or was not observed. If it was observed, 
this would shew that the centre and ship were approaeUi^ rapidly, 
and the next hour's average, with this one, or that from 3 to 5, will 
demonstrate this. If it was not observed, it is clear that it mag have 
been more rapid, (since for example the weather looks more threaten- 
ing and the squalls are heavier ?) and the careful seaman will then 
suspect directly, that though at 2 p. m., he wae at 125 nrilet distance, 
or thereabouts from the centre, yet it may be coming fast upon him, 
and the next hour as before, will shew a much greater fidl and conse- 
quently a greatly reduced distance. In a word, the whole time of the 
approach of a Cyclone should be a contest between the vigilance of the 
seaman and the vagaries of the winds and the Waves. 

323. We should also in fairness remark that the want of regular 
horary observations in the instances at sea, place us in an unfair posi* 
tion for testing the accuracy of our rule ; for we must at present take 
intervals of from 2 to 24 hours, and assume the mean as the time of 
the mean fall, which for 2 hours is well enough, but if we come to 4 
or 6 hours it may much mislead us. Thus we may say that-— 
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From 8 to 9 the fall is 0.01 or 0.02 

,, 9 to 10 », 0.02 or 0.03 

,, 10 to 1 1 ,. 0.03 or 0.04 

,, 11 to 12 ,, 0.04 or 0.05 

or something of this sort. 

Now as above said, if we have only observed at 8 and 12, we shall 
say that the mean fall was 0.025 or 0.038 at 10 a. M., but if we look 
at that between 10 and 12, we shall call it 0.035, or 0.045, and if we 
went on thus to 2 or 4 p. m., we shoold still be undervaloing the rate of 
falling and consequently under-estimating our distances. Hence we 
may, especially where the true interval is large, suppose that the rule 
might give a nearer approximation if we had had more observations* 

324. In considering the table, also, the seaman will upon reflection 
find it much nearer to correctneae in ite reeuli than it appears to be ! 
For he must recollect that, what he usually does b probably to look at 
his barometer and take the average fidl for say 4 hours, and then, as I 
have done,* estimate that at 2 hours, (the mean time) it was at a 
mean distance. 

But he should bear in mind, that either because the time of the 
usual rise has intervened in the latter part of his observations, or from 
any other cause, the fall has been Uea than it probably would be ; or 
that the ship in scudding one way and the storm the other to meet her, 
have approached each other with excessive rapidity, and that he will 
in the next, — as he may have had in the last hour or two — ^have a 
much greater fall ; though this has not been yet observed ; so tha^ 
really the highest distance given by the limits was nearest to the true 
distance of the centre in the early part of the averaged hours. Thus 
if from 12 to 4 A. M., we say that the fall has been 0.050 per hour, 
this gives between 250, and 150, or an average of 200 miles at 2 a. m., 
but possibly, had the barometer been observed it would have given 
this average also, between 12 and 1, or say at 1 a. m., and that from 
3 to 4 the fall was such as to place the limits of distance between 100 
and 150. 

Hence, as above sud, our table may be more correct than it at first 
sight appears, or at all events, with careful observations the rule may 
serve the mariner for all that he requires better than it promises to do. 

* For want of hourly obMnratiom. 
2 G 
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325. I should remark finally on the following table, in reference to 
the care taken to constract it with fidmessy that it has been difficult to 
use the rule in some cases in which readers who are acquainted with 
my Memoirs would naturally look for an example: thus. No. III. on 
the plate, is the curve of the Calcutta Cyclone of 1842, and yet I have 
not given any example from that storm. This is because, as will be 
seen in the Memoir, though we have a very good series of barometrical 
observations at Calcutta, which are moreover my own, yet we have only 
the log of one vessel to settle the position of its centre at noon the 
preceding day ; and this may therefore be very uncertain ; added to 
which the Cyclone itself was perhaps not fully formed when it passed 
her. 

326. Another remark that I should make is, that I have mostly 
taken the instances at the time the sailor requires them, or that reprer 
sented by the interval between 12A. and 6A. on our plate, and the rea* 
son of this will be evident^ by referring to § 318 p. 219 and to the fact 
that (§ 316 p. 218) the rule becomes none at idl when the centre is too 
nearly approached. On this last account also, I have often omitted 
what are at first sight good examples, but in which, upon consideration, 
it will be seen that though the one height of the barometer is given at 
a proper time for our purpose, and the distance of the vessel or station 
is perfectly well ascertained at both, yet the next observation for the 
average is so close to the centre, (and sometimes in it,) that it would 
give no fair criterion of the average fall in the interval for the reasons 
already given. 
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MOTB8 AND REMAKK8 ON THE FOREGOING TABLE. 

327. Some of the instances here given appear to contradict the 
rates we have taken as guides. They are however as authentic as other 
instances, and I have set them down as what are called, in researches 
on questions of Natural Philosophy outstanding instances :* or instances 
which for the present do not agree with the rule given, but which 
should be registered if thought correct, as they often lead to new dis- 
coveries and laws. I note, in the order in which they are numbered, 
these exceptional cases. 

(1.) No. 5. Madras Observatory. The average fall here would 
give 200 miles of distance, while the centre of the Cyclone was really 
at about 70 miles only. The track of the storm is one coming in 
directly towards the shore, and the outer verge of it may have been so 
far influenced by the PuUcat Hills, behind Madras, as to have dimi- 
nished the fall of the barometer ; and this appears the more probable, 
that in the same Cyclone the result shewn by the Sarah^ No. 4, in the 
open'ocean, though on the extreme vei^ of the storm is a very fair 
one. That by the Ryacottah Observatory, No. 6, though completely 
inland and subject there to many irregularities, between the great 
chains of the Eastern and Western ghats, is also as fair a result as can 

be expected.f 

(2.) These two instances, Futtle Rozaek and John Fleming, Nos. 
11 and 12, are wholly outstanding ones, but with the exception of the 
Note at No. 12, explaining that the Fleming* s position was uncertun 
on that day, I have no reason to doubt that the instance, at least in 
the case of the Futtle Rozaek is a correct one as to data, and tolerably 
so as to that vessel's position. 

But this storm (Cyclone) was a very remarkable one, for while it 
was raging to the South of the Equator, another, which was proba- 
bly forming on the 27th, was blowing on the North side of it in about 

* Herachell'i Discoane on the Study of Natuiml Philosophy. 

t The i«me anomaly occurs in applying our rule to a case on the coast of Ceylon, 
in the log of the P. and O. Co.'s Steamer Hindoitan, Capt Moresby, (XIV. Memoir 
Journal Asiatic Society's, Vol. XIV.) in which that vessel steamed through the centre 
of a Cyclone, coming up from the £. b. S., and striking the (North and South) shoies 
of Ceylon. By the average fall of the Hindottan*i Bar. (within 10 or 15 miles of the 
shore), the distance of the centre would have been at 4 p. m. 1st December at 200 
miles distance, bat it really was nol at more than 70 miles from her. 
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the same latitude North, and not far from the same meridian ; and 
between the two, along the Equator, a heavy North Westerly and 
Westerly monsoon was blowing. All these causes together may have 
influenced the barometer so far as to occasion a considerable diminution 
of its usual fall. The Cyclone also was a very slow moving one, and 
we do not yet know if these almost stationary storms are subject to 
exactly the same laws in this respect as those which have moved 
onwards from the first, or gradually acquired their usual progressive 
rates. 

(3.) These three instances are very instructive, for this Cyclone at 
the time of the observations was forcing its way over the lofty moun- 
tains of Cuba, as its centre crossed that island, to travel up between 
the Bahamas and Florida, and the observations were taken at Key 
West about 118 miles to the left (Westward) of the track. Its centre 
Ht noon of the 5th, — and our latest averages extend only to 6 ▲. m., of 
that day, — had but just cleared the North coast of Cuba. The great 
differences are evidently owing to the irregularities of the pressure, 
and this view derives much corroboration from the fact, that as. the 
front of the storm was clearing the island and reaching the ocean, from 
6 A. M. to 11 A. M., there were evidently, though the gale was then 
in full force, very marked barometrical waves, as follows, vis. — 

6 A. H. 29.402 

— .067 

7 " .335 

+ .083 

8 " .418 

+ .118 

9 " .536 

— .205 

10 " — - .331 

+ .059 

11 " .272 

with, then, a gradual fall to 2 p. m., when the depression was 29.134 
the lowest. The rise was not subject to these waves, but I do not in 
any case calculate from it. This instance is a full proof, that, as has 
been said, the vicinity of land influences the effect of the storm on 
the barometer. The next is also a proof of it. 

(4.) Nos. 16 and 17, H. M. S. Illustrious, lying in Halifax bar- 
hour, during the passage of the great Cuba Cyclone of October 1844. 
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The centre of thb hurricane passed withm 130 miles to the East of 
the harbour, at noon on the 7th, on a N. £. track, but the left hand 
portions of it were affected doubtless by the hills of the Nova Scotia 
coast, for the barometer of the U. S. brig Pioneer , No. 15, gave, as 
will be seen, correct approximations on the seaward side of the same 
storm circle. 

(5.) These two instances are also very notable, for between the 
storm and the ship was at first interposed the high lands of Cape 
Breton and Nova Scotia, the ship being at the Northern entrance of 
the Gut of Canso, and in the second instance she was running in for 
it. Accordingly we find the following barometric waves marked 
between noon of the 6th and 8 a. m. of the 7th, when the regular 
fall takes place to 3 p. m. of the 7th (29.19) which was the minimum 
hour* 

Noon 6 A. M. 29.63 

+ 12 
3 p. M. .75 

8 p. M. .90 

— 27 
7 A. M. .63 

We may remark also of this, as of so many other instances, that 
had it been a case in which a ship was lying in an open roadstead, or 
bay, and the Captain had desired to put to sea, he would have had by 
the wind and average fall of his barometer, a sufficiently correct notice 
of the bearing and distance of the centre to guide his course in safety, 
so as to do the best he could to avoid the centre, or profit by the gale ; 
which is practically all that we desire. Mr. Red£eld*s corrected 
review of the position of the centre, I have noticed in the remarks. 
Our result would by it approach much nearer to exactness. 

(6.) I have noted here that ''the ship was to the S. £. and S. of 
the Cyclone in the S. £• trade,'' because I think it probable that a 
stormy trade or monsoon, rising as they often do to the strength of a 
gale, may influence the barometer so far as, on that side of the Cyclone 
towards which they blow, to diminish the total amount of fall, and 
consequently the average rate of fall ; so that in such cases we shall 
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find the distance given by the rule to be always too large. This 
instance, moreoyer, is one giving us only a 24 hours average with a 
total fall of 0.23, which for anything we know may have occurred with 
the last six or four hours. The rates of fall of the following days are 
however exceedingly small for a vessel so close in with the centre. 
Mr. miom has given, at p. 181, a table of the barometer of the 
Felore, which is altogether an exceptional instances from our rule, and 
which, if there be no misprint, is very remarkable ; for it would seem 
that she had from the 1st to the 4th of the month, a regular fall of 
0.10 in the twenty-four hours while running before the gale, and this 
would give but a rate of fall of 0.004 per hour, though from the 
diagrams she seems to have htea at from 120 to 160 miles of distance 
only. This anomaly probably arises in some way from the effect of 
the trade wind, but it is impossible in the present state of our know- 
ledge to do more than conjecture vaguely as to the causes of this 
remarkable difference from the result of the test by the log of the 
Blanche, We must leave this notice for further investigation ; observ* 
ing, by the way, that the Velore was during part of the time dose in 
with the Islaud of Rodrigues, though one would not, a priori^ suppose 
that this mere speck in the ocean could have influenced her barometer. 
We unfortunately have no other registers from the numerous logs given 
by Mr. ^lom to aid us in forming any sort of judgment. This 
anomaly occurs again in a very remarkable instance, that of the 
Bueeleuffh'e hurricane, in which it is remarked in an extract from her 
log now before me. 



«< 



It is tarprisiDg that previous to so severe a gale a greater fall of the barometer 
had Dot taken place, having not been lower than 29.76 iDches. It may be accoaoted 
for from the wind blowing from the Southward. I'he Simpiesometer had been for the 
last week about 38 decimals (0.38, is meant) lower than the barometer, but on the 
morning of the gale it fell 82 decimals lower than the latter, therefore the indications of 
this sensitive instrument ought to be attended to.' 



t$ 



In this instance also, as in that of the Blanche and Felore, the 
barometer of the Aeia, quoted by Mr. nioniy seems to have indicated 
by a fall of 1.25 in 48 hours, or .018 an hour, the vicinity of the 
storm with tolerable correctness, but we are too imcertain of the posi- 
tion of the centre, and the barometer is given at too great intervals of 
.time, to admit of our using this instance as a test of our rule. 
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328. EzceMiTe faSJm of the Barometer. In reference to 
what has been said of excessiTe falla of the barometer, the preceding 
table collects instances of them where they have amounted to an inch 
and a half, or more.* Falls of an inch, and of an inch and a quarter 
ure by no means so uncommon as might be supposed ; and it is not 
I think improbable that, as our knowledge progresses, this remarkable 
distinction of Cyclones of the same intensity (so far as we can judge 
from descriptions, and from the damage sustained by well managed and 
well found ships) occurring sometimes with moderate and sometimes 
with excessiye falls of the barometer, may lead us to some new views. 

329. Height of Cyclones above the rarfiace of the Oceaiu 
The height to which storms extend is always a question of interest. 
We do not, as yet, know that if we were exactly acquamted with this 
element of oor science, we could apply it to any useful purpose, but it 
is possible that it may turn to account some day or other. 

Meteorologists are much dirided as to the height to which clouds 
ascend, and M* Pdtier^t whose work I shall presently allude to more 
in detail, shews satbfactorily, that there are two kinds of clouds ; the 
common fog-douds (as they might be called) and transparent clouds ! 
or bodies of air loaded with moisture at a different temperature from 
the surrounding atmosphere, which are not yet condensed into vapour 
(fog) so as to be visible to us as clouds, but which nevertheless may be 
subject to, and produce all the phaenomena of visible clouds, though 
in a different electrical state. 

The warm blast which proceeds from the mouth of a glass-blower's or 
iron-founder's finmace chimneys, long after the fires are allowed to 
** blow out" as it is called, forms in fact a small transparent doud of 
heated and dry air, which would, if we looked at objects on the other side 
of it be seen to create a mirage tike that of the Desert from its heated 
sands, and if this blast met with a little fog cloud it might dissolve it, 
and carry its moisture up till it found an equal temperature by gradu- 
ally losing its own in the surrounding air on its passage. 

* I have omitted aroonffst these that of the barometer of Admiral K!raa«nst«ni 
on the Coast of Japan in 1804, because the account in the Chinese Repository for 1839, 
quoted in my Notes on the Law of Storms, written for the use of the China Expedition, 
iloes not ffive the necessary dala for asoertainiog th« amount of fall , which howevtr 
was probably more than 2 inches. 

t Ftllltr lur kt Trombes ^ Paris, 1840. 



Part V. § 332.] Tkiekneu of Cyclone DiskM. 235 

What I speak of here> however, — and till our science has made 
much more progress, we must always, for practical ends, speak thus — 
is to be understood as applying only to the height of the cloud-portion 
of the Cyclone, or what one might call the height of the storm-bank 
of clouds (see the next section) above the sea. 

330. Kaemts (pp. 365, and 366, English translation) says that 
thunder storms have been seen to pass above the summit of Mount 
Blanc (15,680 feet,) and he continues, speaking always, of course, of 
thunder-storms only, to say, 

" It is sometimes possible to determioe approximatively the height of | storm. When 
lightDiDgs pursue a horizoatal course we measure the interval separatiogr the thunder 
and the lightning ; now, as sound travels 333 metres (2,092 feet English) in a second,* 
we have only to multiply by 333 the number of seconds that have elapsed, in order to 
estimate the distance of the lightning from the observer. If at the same time, we 
measure the angular height of the lightning, we can hence deduce its vertical height. 
Thus in 1834, when there were several very elevated storms at Halle, I found, on the 
5th of June, that the lightnings were at a height varying from 1,900 to 3,100 metres, 
(6,233 to 10.171 feet English) on the 21st of July, the minimum of certain lightnings 
traversing the zenith was 1,300 metres (4,265 feet English)." 

" When storms also are not very elevated, we must admit that the clouds we see are 
formed after the more elevated strata, that principally constitute the storm. The rapidity 
with which the lower clouds are condensed gives rise to a strqng electric tension that is 
manifested by repeated discharges ; this is due to the inductive action of the higher 
masses acting on the lower." 

331. Mr. Eapj pronounces that some clouds, which he supposes 
to be condensed vapour carried up by rortices, rose to the heights of 
ten and fourteen miles ! the writer in the North American Review, No. 
CXXIII. April 1844, alluded to at p. 4, reduces these heights to four 
miles and two miles and a half. 

332. Mr. Red£eld says, (and I will not do him the injustice to 
attempt any abridgment) in relation to this, (American Journal Science 
and Arts, p. 184.) 

" Vertical height op the storm wind.— What is the general height or thickness 
of the storm, and by what means can this be approximately determined? These ques- 
tions and their solution, are doubtless of some importance in their bearing on meteoro- 
logical theories, and seem to deserve our attention. 

" In nearly all great storms which are accompanied with rain, there appear two dis- 
tinct classes of clouds, one of which, comprising the storm-scuds in the active portion 
of the gale, has already been noticed— above this, is an extended stratum of stratus 

* 1130 is, howeter, perfaapa a better rate as determined by the French Academicians. 

2 H 2 
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wydi ii faud BoviDf widitke gCMfil or iMsl cmott •! tkt 
which Of criici the ftocm. It eoren not only Ike area of niii bol oftca i mill greatly 
beyood Htm Umk, over a part of the dry portioo of the «oni, bat partly m a brakes or 
dotacbcd flate. Thii itratns ekmd ii oAea eoaoealcd from view by Ibe aiaibai and 
■ead eloodf» in tbe ruoy portioa of tbe Marai, bat by earefal oboervatioiio, may bo 
•affidently notioed to determine tbe gcaeial aniforauty of ili ipeeifie eoarK. aad 
approximately, ito feneral elevation. 

"Tbe more otoal eoone of this extended cloud ttratam.io the United States, is 
from some pointin tbe horixoo between S. S. W. and W. S. W. Its eoarseand velocity 
do not appear inflneneed in any perceptible degree, by tbe activity or direction of the 
•torm-wind which prevails beneath it. On the posterior, or dry side of the gale, it oAea 
disappcais before the arrival of the newly condensed camnli and comalo-siratas, which 
not onfreqnently float in the colder winds on this side of the gale. 

" It appears, therefore, that the proper storm-wind revolves entirely below the great 
ftratos dood, which covers so large a portioa of the storm ; and we may infer also, that 
the prodnction of tbe accompanying rain and the depressing eflect of the storm's rotatioo 
on tbe barometer, are chiefly confined within the same vertical limit. In regard to raia 
this resolt is in accordance with observations on the quantity which fidls at different 
elevations above the earth's sorfsce ; and in the case of the barometer, a like accordance 
is shown in the diminished range of the mercury in storms which is found in ascending 
from the ocean level. 

" Tbe general height of the great stratus cloud which covers a storm, in thooe parts 
of the United States which are near the Atlantic, cannot difler greatly from one mile ; 
and perhaps is oftener below than above this elevation. This estimate, which is founded 
on much observation and comparisoa, appears to comprise, at tbe least, the limit or 
thickness of the proper storm-wind, which constitutes the revolving gale,* 

"It is not supposed, however, that this disk-like stratum of revolving wind is of equal 
height or thickness throughout its extent, nor that it always reaches near to the main 
canopy of stratus cloud. It is probably higher in the more central portions of the 
gale than near its borders, in the low latitudes than in the higher, and may thin out 
entirely at the extremes, except in those directions where it coincides with an ordinary 
current Moreover, in large portions of its area there may be, and often is, more than 
one Etorm-wind overl jbg another and severally pertaining to contiguous storms. In 

* Nottfrom tht American Journal of Seienee Vol. XXXI. p. 127-128, see this Journal. 
If a diik be cut from the thin paper of Chart I V. ( Mr. Radfiald'a) of a size which will 
represent one thousand miles in diameter, it will be found to have a thickness which 
represents more than a vertical mile, by the scale of the Chart. A disk of tbe same 
side, but on a scale representing a storm of but 400 miles diameter, if cut from the paper 
of this Journal, will also represent more than a mile of vertical thickness in the storm. 
These and other analogous considerations, deserve the attention of those who may think 
that winds are mainly induced, and supported by movements or influences of a vertical 
character or tendency. It might be useful for those holding such views, to attempt to 
draw out the supposed paths of vertical induction and geographical progression in the 
winds, on an accurate and uniform linear and vertical scale, for the purpose of attaining 
a more precise standard for estimating the tuppoeed vertical action or influence. 
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the present case, we see from the observations of Professor Snell and Mr. Henick 
at Amherst, Mass.? and at Hamden. Me., (115 and 1356 of Mr. Redfi«ld'« Memoir) 
that the true storm- wind, at those places, was superimposed on another wind ; and 
various facts and observations may be adduced to show that brisk winds, of great 
horizontal extent, are often limited, vertically, to a very thin sheet or stratum." 

333. A more ready means however of placing this clearly hefore 
the mind of the plain seaman is the following — 

If he will take any Mercator's Chart of which the scale is one inch 
to a degree of longitude, and lay close down upon it the thinnest of 
the two Horn Cards with this book> the storm* circle marked upon the 
card will about* represent a Cyclone disk which reaches one mile in 
height, and yet is 180 miles in diameter, so that he might suppose the 
minutest microscopical atom or grain of dust below his Horn Card to 
be a ship, and if he whirled the card round, he would represent the 
action of a rotatory storm, and its relation as to height to the surface 
of the ocean. 

334. He will then have to bear in mind for the future, that in a 
Cyclone he cannot be so much said to be enveloped in a moving column 
of whirling winds, as to be caught in a thin flat disk or circle of such 
winds ; which may be from 100 to 1000 miles in diameter, but only 
from one to three or four miles, or perhaps at most five miles high ; 
and that from such an elevation as the Peak of Teneriffe or Motma 
Roa, he might perhaps look down upon a stratum of storm-clouds, 
beneath which his ship was cutting away her masts or foundering in a 
hurricane : just as travellers in the Alps have looked down upon thunder 
or haiUstorms which were devastating the corn fields and vineyards of 
the valltes below. In the section on banks of clouds, we shall shew 
that hurricanes (Cyclones) have been, pretty nearly, so seen from ele-> 
vations ! 

335. To assist the reader further in forming a correct idea of what 
a disk of storm, of moderate extent and height is, I have also traced 
below the framing line of the Barometical Chart, dotted lines repre- 

* AbouU We do not require exact accuracy in these thingrs ; but the calculation is in 
round numbers : that on a scale of one mch to a degree the 860® would require a globe 
of 360 inches in circumference, or 120 inches in diameter, and 8,000 miles (diameter 
of the earth) : 120 inchca : : I mile : to .015 inches. Now 100 average horns measure 
about 1.6 inches in thickneii when doie together, 9o that each averages about .015. 
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flenting the disks of Cyclones of 300 miles in diameter, and of ten, 
seven and three miles in height, with a supposed vortex v. at the centre 
which has a calm of ten miles at its hase. He may from this estimate 
what it would be if five or even fifteen miles high, and how faUadoot 
all our notions are apt to become when we consider these storms as 
whirling columns, and insensibly go on to liken them to water spouts 
as to height, which it is evident they cannot at all resemble, since their 
size (diameter) may be said to have been in many cases estimated to a 
few miles with tolerable correctness ; and in frequent instances the next 
stratum of clouds above the storm, either at rest or moving altogether 
differently, has also been clearly distinguished and noted: so that 
we may boldly affirm that at most the height (thickness is the 
more correct word) of the disk never exceeds ten miles, and usually 
falls far short of it. Mr. Redfidd^ as just quoted, thinks it oftener 
below than above one mile. 

336. Indeed, I am inclined to believe that the Cyclone-disk is some- 
times so thin, that at, or near the centre, whether calm or not, it has 
often been seen through ; and the following I take to be instances in 
which this has occurred. Col. Reid remarks that the Spaniards call 
the clear space seen at the centres of Cyclones the " Eye of the Storm." 

In Professor Farrar's Memoir quoted at p. 3, he says. 

" A clear skj was visible in many places during the utmost violence of the tempesi, 
and clouds were seen flying with great rapidity in the direction of the wind." 

In my Eighth Memoir (Jour. As. Soc, Beng. Vol. XII.) Dr. 
Malcolmsoiiy Surgeon, Political Residency, Aden, in giving an account 
of a Cyclone in the Arabian Sea, in which the ship Seaton of Bombay 
was dismasted and in great danger, says — 

" During the height of the storm the rain fell in torrents, the lightning darted in awful 
vividness from the intensely dark masses of clouds that pressed down, as it were, on the 
troubled sea." In tiie tenith there wat vUibly an obscure circle of imperfect light of ten 
or twelve degreet. 

In the whirlwind of the Paquethot dee Mere du Sud, forming the 
second part of my Fifth Memoir, (Jour. As. Soc. Beng. Vol. XI.) 
which was a true Cyclone by its veering, and a tornado as to duration 
and violence, is the following passage — 

" A very remarkable fact is, that while all around the horizon was a thick dark bank 
of clouds, the sky above was so perfectly clear that the stars werv seen, and one star 
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shone with such peculiar brilliancy above the head of the foremast that it was remarked 
by every one on board.* 

In the Cyclone of October 1849, in the Bay of Bengal (see Eigh- 
teenth Memoir Journal Asiatic Society of Bengal, Vol. XVIII. p. 904) 
the superintendent of the Light -house at False Point Palmiras dis- 
tinctly states that, at the time of the passage of the centre, or for 
about two hours of calm, the stars were seen Tery clear oyer head with 
a thick bank of haze all round. 

In other instances though the Cyclone is not distinctly seen through, 
yet tlie appearances are such as to leaye no manner of doubt, that its 
thickness must be Tery insignificant. 

In the Cyclone of October 1849, already referred to, several ships 
speak of a circle of light, or of its being much clearer over head at the 
centre, and this is exactly the appearance which should occur to an 
observer situated at the centre of a thin disk, as well as to one in the focus 
of a thick vortex. Both would allow of more light reaching him, and if 
the altitude of the surrounding bank was definite enough to be measured 
the thickness of the disk might be calculated* Thus apart from the 
earth's curvature, the appearance of a bank or wall of cloud of 15^ in 
altitude to a spectator at the centre of a calm space of 20 miles in 
diameter, would indicate that the Cyclone was 2} miles high, one of 
20o that it was 3f miles and one of 30^ that it was six miles high, 
(thick) but the difEculties here are always to know the extent of the 
calm, and the want of any defined edge to the bank of cloud. Never- 
theless this may be approximately taken, and if noted, would be of great 
interest. 

The ship Tigris, Captain Robinson^ experienced a short but severe 
tornado-Cyclone in Apnl 1840 in Lat. 37"* to 38<> S. Long. GS"" to 75o 
East, track e,e. on Chart No. II., and in the midst of it while lying 
to, " the clouds broke away and the sun shone out, the whole surface 
of the water as white as snow with foam, and coloured like the rainbow 
in all directions. At 1 1 the wind blew with such fury that the three 

* We art forcibly reminded here, and there may be more than a mere poetteal Bgw% 
in it, of the bcautifol iavoeation to the Virgria by the Mediterranean mariners— 

" In mare irato, in subita procella, 
Invoco te Maria nostra benigna itelUit^ 

** In rasinff seas and in the tempest's war, 
We hail thee, Maey I as our gnardian star." 
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top-gallant masts were blown away, the spencer split to pieces, and the 
furled sails blown in shreds from the yards/' We have no express 
note here, it is true, of the surrounding bank of clouds, but no doubt 
there was one, for the ship had still to lay to for three or four hours 
under bare poles. 

Col. Reid states, p. 529, that — 

'* During a gale io the North Atlantic, aboat Lat. 40^, in a ship hove to, after the 
donds broke sufficiently to see through the lower ones, the upper light clouds appeared 
in a quiescent state, as if the storm was con6ned to an altitude little above the surface 
of the globe." 

We haTC many instances on record, indeed, in which, at the onset 
or towards the close of storms, the upper clouds hsTe been seen 
moving from 8 to 16 points differently from those in the storm below, 
and the weather above appeared altogether fine! And the whole 
tendency of this is to shew, that not only a Cyclone has no resemblance 
to a column, but that it may be at the centre and towards its edges, 
nothing more than a very thin disk 1 

337. Banks of Clouds. These are at times very remarkable 
on the passage, or approach of, and during Cyclones ; and there is no 
doubt that the clouds and other celestial objects, carefully watched, 
may often afford the vigilant seaman far more advice and warning than 
is usually supposed. We are perhaps too much accustomed to rely on 
our instruments now-a-days, and we neglect these signs, which must, 
after all, have been the barometers and simpiesometers of Drake^ 
Cayendishy Dampier^ and all our daring band of Naval and Com« 
mercial Navigators up to the end of the last century, and still are so 
for our hardy fishermen and coasters. Some of these signs may at 
least serve as corroborative indications, and the careful observation of 
them, (to which indeed I am desirous of directing attention) lead to 
farther and perhaps useful knowledge. 

338. It seems certain that Cyclones have been frequently eeen as 
forming thick banks or walls of cloud, at a greater or less distance from 
ships which have escaped from, or have afterwards been caught in, or 
by the common and too frequent error have sailed into them. The 
following are instances. 

Colonel Reidy p. 47, 2nd Ed. gives a letter from Mr. Mondely 
Master of the Castries^ West Indiaman, who saw a bank of clouds so 
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thick and close, that in broad daylight at 3-30 p. m. it was taken for 
land by all on board, though at the time the ship was 350 miles from 
St. Lucia, at which island a seTcre Cyclone was felt on the following 
day. 

The Master of the ship Shakespear, in a Cyclone in the Atlantic in 
32<'N. TQ'' West, in October 1848, which I shall again refer to, in speak- 
ing of the red sky describes the appearance of the clouds " as tha 
ship was running out of the storm, like to a thick dark fog blowing 
away to the North and East/' 

Dr. PejMMomielf (Phil. Trans, for 1756, p. 629) says that being 
upon Grande Terre, and viewing thence the whole island of Guadaloup« 
during a Cyclone, 

" I observed that the storm, which had affected us in the night, was now very violent 
upon the Island of Guadaloupe : it was a frightful, thick, black cloud, and seemed on 
fire,* and gravitating towards the earth : it occupied a space of about five or six leagues 
in front, and above it the air was almost clear, there appearing only a kind of mist.*' 

The distance from the centre of Grande Terre to the centre of Gua- 
daloupe is about 20 miles. We cannot judge what the horizontal or 
vertical angles were from what is here said, but the description remark- 
ably accords with the following from Balasore and Point Palmiras. 

"At Balasore, Mr. Bond, Master Attendant, informs me that the gale of June 
1839, see First Memoir, Jour. As. Soc. Beng. Vol. VIII. was foretold by the black- 
ness of the heavens to the Eastward." 

" In the Duke of York*$ hurricane in 1833, though it did not reach to Balasore, 75 
miles to the S.S.W. of Kedgeree where that vessel was lost, the bank to the Eastward 
in the heavens so plainly indicated a gale that every person barred up his doors and 
nailed them. We had only a good top-gallant breeze." 

" Mr. RidimrcUKm, Branch Pilot in the H. C. Service, also informed me that during 
this hurricane while he was driving about with all his anchors gone, some passengers 
whom he had previously landed at the Black Pagoda, were upon the top of it, and felt 
no excessively violent wind, though they taw the horizon very black, and the sea dread- 
fully agitated to the N. East" 

From the Black Pagoda to Kedgeree, and the centre of the Cyclone 
was to the South of that place, the course and distance is about 135 
miles, and I have placed the line of the track of this Cyclone (j. on 
our Chart No. III.) 130 miles to the N.£. of the Black Pagoda. 

In the China Sea, the brig Firginie, which narrowly escaped running 
into a tyfoon by being on that quadrant of it where the wind was foul 

* From flashes of lightning, I presume is meant ? or the effect of the sun's rays 7 
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for her, states in her log, abridged in my Vlth Memoir on the storms 
of that sea, that they " saw a heavy bank of clouds to the E.8.E." 
Mariners so often see this appearance of a bank of clouds that when 
they mention it we must take it to be of a remarkably threatening 
kind. I have many such instances on record where there ia no doubt, 
to my mind at least, that ships have seen the bank of clouds forming 
the outer verges of storms ; much resembling, as we may suppose, 
those which surround the upper extremity of a water-spout. 

339. The cases also in which ships have seen remarkable banks or 
walls of cloud surrounding them wholly or in part, or as just quoted 
at p. 239 where the clouds have been so dispersed in the zenith during 
the utmost fary of the Cyclones, as to allow the clear sky or stars to 
be seen overhead, are by no means uncommon. Colonel Reid gives, 
p. 1 1 6 the log of the Duke of Manchester, the master of which ship 
in a Cyclone in 32^ North, 77^ West, in the month of August, says : 

" A most extraordiDary phsnoicenon preitented itself to windward, almost in an 
instant, resemblinflr a solid black perpendicular wall, about fifteen or twenty degrees 
above the horizon, and disappeared almost in a moment; then in the same time made 
its appearance, and in five seconds was broken, and as far as the eye could see : from 
this time to midnight, blowing a most violent hurricane with a most awful cross-sea 
breaking constantly on board fore and aft." 

I have already alluded, p. 239 to the whirlwmd of the Paqaetbot 
des Mers du Sud, which is certainly an instance of the bank of clouds, 
surrounding a vessel in a Cyclone. 

Captain Miller^ of the Lady Clifford, whose good management I 
have adverted to at p. 145 observes as the Cyclone was approaching, 
and before it was travelling past to the N.E. of him, and while his 
barometer had as yet fallen but very little, being at 30.05 at noon, and 
at 29.91 at midnight, that— 

" Towards evening a thick cloud or bank, gathered in the N.E. and a long swell set 
in from that quarter.* At 10 p. ii. the whole sky was overcast and the barometer began 
to fall." 

I have quoted at length at p. 128, the capital instance of the 
Earl of Harduncke, Captain Weller^ who undoubtedly saw the body 
of the Cyclone which he avoided, in the bank or arch of clouds to the 
North and N. W. which he describes. 

* See p. 166 for what is said there of distant swells. 
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In the Nautical Magazine for January 1847^ is an excellent account 
of a tyfoon- Cyclone in the China sea in September 1842, by Captain 
Hall of the Black Nymph, who also saw distmctly the body of the 
storm approaching. He says — 

" Towards eveniogr I observed a bank in the S. £• Night closed in and water contina- 
ing smooth, but the sky looked wildish, the scad coining from N.E., the wind about 
North. I was much interested in watching for the commencement of the gale which I 
now felt sure was coming, considering that Colonel Reid'ft theory being correct, it 
would point out my position with respect to its centre. That bank in the S.£. must 
have been the meteor approaching, and the N. E. Kud the outer N.W. portion of it, 
and when at midnight a strong gale came on about North to N.N.W., I felt certain we 
were then on its Western and Southerly verge." 

In the letter of the Commander of the Judith and Esther to Colonel 
Reidy p. 75 of his work, it is stated at the conclusion of the hurricane 
(Cyclone), 

" At 6 p. M. the gale abated and the sea fell fast, the appearance of the sky at this 
time was very remarkable, being of a deep red colour to the North, and looking very 
dark to the West as if the gale was moving in that direction." 

Tlie same kind of appearance after a seyere Cyclone in the Arabian 
sea, is noted by Dr. Malcolmson in his account of the Seaton*s 
disasters, quoted at p. 239. 

Colonel Reidy p. 27, speaking of the Barbadoes hurricane of 1831, 
which also devastated St. Vincent, says — 

" A gentleman of the name of Simons, who had resided for forty years in St 
Vincent, had ridden out at daylight, and was abuat a mile from liis house, when he 
observed a cloud to the North of him so threatening in its appearance, that he had never 
seen any thing so alarming during his long residence in the tropics :" he described it as 
appearing of an olive- green colour. In expectation of terrific weather, he hastened 
home to nail up his doors and windows, and to this precaution attributed the safety of 
bis house." 

Colonel Reid quotes also the log of the Rawlins, in which, after 
a Cyclone, is noted, ** A dismal appearance to the N. W." and Mr. 
Redfieldy Dr. Mitchell of New York, as stating that the labouring 
people in New York had learned to prognosticate from what quarter 
the wind would set in, in their storms, by noting where " the haze or 
cirrus which appearing at sunset indicates its approach," first appeared. 

340. Signs of approaching Cyclones. I have remarked in 
the section on the banks of clouds, that it may be well worth the care- 
ful seaman's while, to observe watchfully the atmospheric and other 

2 I 2 
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■igBB which were the harometera of our forefathers. As there are 
many dispersed notices of these indications, and these would require 
much detail to explain them, I have thought that, both to saye space 
and to enable the mariner to refer to them at a glance, the form of the 
following table would be the shortest and best in which to set them out 
for our purpose. I have followed it by a few remarks on some of the 
phsenomena, celestial and terrestrial. It is not intended by any thing 
that may be said, or cited from others, that the seaman should consider 
any one of these signs as certain prognostics of a coming Cyclone, but 
he will allow readily that in certain seas, and at certain seasons of the 
year, his attention and that of his officers cannot be kept too much 
awake ; and any one or more of our signs may, by inducing a closer 
look-out on the barometer and simpiesometer, give him from an hour 
to six hours more time for his precautions, whether at sea or in 
harbour : Of time no class of men should better know the value than 
sailors. 
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Remarks on the foregoing table of signs. 

341. Red Sun, Skt, and Light. — In this table we find the red- 
ness of the son, is a commonly known sign from the Mauritins to Chhia 
and the Pacific. It is also noted by Virgil for the coasts of Italy.^ 
We shall examine this with the remarkable red colour of the donds 
and of all objects, which is so well at the Mauritius as a precnraor of 
the Cyclones there.f 

It is Tery certain that this phseuomenon of red sky, red clonda, and 
red light does occur as described, and moreoTcr that it must therefoiv 
occur under unusual circumstances ; for were the conditions which 
occasion it usual ones, it would frequently be seen, and be no sign at 
all. It is its rarity, its appearing only at one season, and generally, 
we may suppose, closely preceding the Cyclones, which has caused it 
to be specially noted as a sign. 

It is very difficult to give the plain seaman an idea of the causes 
which may produce this apparent excess of the red rays of light orer 
the others ; and indeed meteorologists would not altogether agree in 
their views were they to undertake the explanation, not only of the 
appearance itself, but of why it should be seen at particular times ; 
and it is not the object of this work to explain causes, but rather to 
deal simply with effects, and to point out here and there the researches 
which may lead us to the discovery of causes. Hence we shall only 
briefly say, that probably the red colour of the sun and sky on this 
occasion is due to the absorption of the greater part of the blue rays 
of the sun's light, ^ which thus will leave only the red, and yellow rays 
to form red, orange, and yellow lights of various shades and intensities, 
the greens and violets being so faint, from the want of blue, as to lose 
all power of acting their part in producing pure white light. 

342. How this absorption and refraction of the rays (for both 
probably occur) take place, we cannot readily say. We know by the 
experiments of Hassenfrat^ and others, that the light of the sun 

• I. Georg. V. 453. 

t Oo a receot occasion it occurred io Calcutta ; and the geoeral remark amongst 
every person who knew the Mauritius, and witli Creoles of the island residing ia Cal- 
cutta, was immediately, that a hurricane would have been expected at that island* 

X Every seaman I hope, knows that the pure white light of tha sun is a compound of 
the seven prismatic colours, which are thenuelvet compounded from the red, yellow, 
and blue rays. 
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passing through dense strata of the atmosphere, or as at snniiet, 
through a much greater extent of it, looses a large proportion of its 
blue rajSy and we may suppose theoretically ^ when the redness occurs 
at noon-day, that not only the light has to force its way through a 
dense atmosphere ; but, also through clouds of at least three different 
kinds, the common fog-clouds, the invisible clouds, (235,) and perhaps 
snow clouds.'^ 

It is also not improbable since, as will be presently shewn, it occurs 
by moonlight also, that it may be really an electric phenomenon or 
due to the polarization of light by the disk of the Cycloiie. 

The attentive mariner, then, will be satisfied to know that this red 
light must be produced, like the Cyclone, of which it is in certain parts 
of the globe the warning sign, by some peculiar state of the atmos- 
phere, in which causes are at work that he is ignorant of, but which 
will produce effects agdnst which he must be on his guard ; and that 
it is not a mere chance occurrence, which has been soperstitiously made 
a sign of by the ignorant. The blue light mentioned by Ck)l. Retd^ 
p. 36, as having occurred at Barbadoes and Bermuda is very remark- 
able. 

343. For such of my readers as may not have seen, and may 
therefore be desirous of having some description of this red appearance, 
I insert the following : 

Mr. Bametty passenger in the ship Exmouth, in tift Cyclone of 
May 1840, of which the log is printed by Mr. Thom^ Track on 
Chart II. says in a letter printed in the Calcutta Englishman, which 
very graphically and minutely describes their distress — 

" On the morninfiT of the 30th, we witnessed a most extraordinary phaenomenoo ; 
the day appeared to brtak full an hour before its time, though there was no apparent 
break in the heavens, from wbicli it could be said light broke ; all was seen through the 
hiedium of bright crimson. Sails, men, sea, and even grey clouds, appeared as acted 
on by a Claude Lorraine glass ; it gradually decreased till sun rise.f 1'he 1st of May 

* Clouds whieh are well-known to aeronauts and to travellers in high mountains, and 
are in fact the frown fog-cloud. Then each of these clouds may be, and probably is, 
differently electrified, which again may vary their properties of reflecting or refracting 
the light which nsacbes the earth. The fact that even strata of air (invisible clouds?) 
are in opposite itatet of electricity during a calm, has been distinctly shown by M. M. 
Peltier and BtcqMmL See PtUUr mr Us Iromlm. Introduction p. VII. to IX, 

t Mr. ThoMi p. 02, gif«t the Log, wluck saya that the appearanct lasted for fire 
asioutes. 

2 K 2 
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WM one of the most lovely days I ever remember to have witae«ed, and on it and tlie 
2d» we made the first two fair rons we had had, but the sea coatinned still uDaceouni- 
ably high, and was mDnioff against the wind." 

The Exmouth was dismasted on the night of the Sd and morning 
of the 4th. Capt. Biden in the log of the Prineeaa Charlotte of 
Wales, Track k, on Chart No. II. saj^ — 

" At snnset on the 26th, though dark and cloudy, the sea was completely tinged with 
a red colour." 

In a newspaper account of the Northumberland's Cyclone, Track q. 
on Chart No. II.» 

" The approaching storm was indicated in the morning of the 6th by a fall in the 
barometer of one-half inch (!) and a peculiar brick-dust, hazy appearance." 

In the log of the ship Sulimany in a heavy Cyclone in 10^ S. 85^ 
East in Apnl 1848, in which she was involved in the centre : occurs the 
following remark after the shift of wind when it was ** impossible for it 
to blow harder.*' ** From 8 to 10 p. m. vivid lightning with a remark- 
able red appearance to the 8. £. throughout the night.** No lightning 
is noted before, and this it will be observed is at night and (the wind 
being at 8. W. and West) in the direction of the centre of tl\e Cyclone. 
See also at p. 128, Capt. MTeller's notes in the ship Earl ofHardwicke 
in which the red lurid haze and red tint of every thing on board is 
noticed. 

In the nei^paper account of the Mauritius Cyclone of January 1844, 
in which five vessels were lost on one spot only, and much other dam- 
age was done ; it is remarked that ** In the course of the day the wind 
had shifted from N, £. to N. W. and the sun went down in the 
midst of frowning clouds of a lurid red colour, which but too truly 
foretold the approaching bad weather." 

The following is from an old work, reprinted in the Nautical Maga- 
anne. Vol. for 1841, p. 666, under the title of '' Eolian Researches," 
and I extract it entire as shewing that it is probably sometimes an 
atmospheric appearance, and not owing to reflections or refractions by 
clouds. 

" Sometimes there appears first, like a flaming cloud in the horizon, from whence 
proceeds the fiery tempest, in a most astonishing manner, and some of these hurricanes 
and whirlwinds have seem'd so very terrible, as if there bad happened one entire confla- 
gration of the air and seas. I was informed by Capt Prowd of Stepney, a person of 
great eiperience and integrity, that in one of his voyages to the East Indies, abont the 
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17ih degree of South latitude, he met with a tempest of this nature, towards the coast 
of India ; of which I had some particulars extracted from his journal : First, contrary to 
the course of the winds, vi hich they expected to be at South-east, or between the South 
and East, they found tliem between the £ast and North, the sea extremely troubPd, and, 
which was most remarkable and dreadful, in the N.N.W., North and N.N.E. 
parts of the horizon, the sky became wonderfully red and inflamed, the sun beingr 
then upon the meridian. These were thought omens of stormy weather, which 
afterwards happened according to their suspicions ; and as the darkness of the night 
increas'd, so did the violence of the wind, till it ended in an extreme hurricane ; which 
an hour after midnight, came to such an height, that no canvas or saylcs would hold ; 
and seven men could scarce govern the helme. But that which I mention as most consi- 
derable to our purpose, was, that the whole hemisphere, both the heavens and raging 
seas, appeared but as one entire flame of fire ; and those who are acquainted with 
the reputation of this grrave person, will find no just reason to distrust the truth of the 
relation." 

In the Northern Pacific, in the H. C. S. Buccleuffh*s Log, Tracks 
a, b, c, on Chart No. IV. Mr. Lynn sayt 



"At sunset the clouds predicted another severe typhoon. This appearance was that 
of remarkably dense, and larg^e clouds surrounding the horizon at an altitude of about 
10^ or 15^, having thin edges tinged with a deep crimson border, as if bound with a 
ribbon of that colour, and reflecting an awful redness upon the sails, which appearance 
had alto preceded the former gales and which I shall ever conceive are certain indication! 
of their approach." 

344. In Dampier's description of a China Sea Typhoon, in the 
second chapter of his Voyage to Acheen and Tonquin, many of these 
signs, and particularly the red bank of clouds as aboTe described by 
Mr. I«ynny and our banks of clouds of the preceding section,* may 
be recognised. He says — 

** The typhoons are a sort of violent whirlwinds which reign on the coast of Tonkin 
in the months of July, August and September; they happen generally when the moon 
changes or becomes full, and are almost always preceded by fine, clear and serene 
weather, accompanied by light and moderate winds. These light breezes vary from the 
usual wind of this time of the year, which is more from the S. W. and become North 
and N. £. 

" Before these whirlwinds come on, there appears a heavy cloud to the N, E, which is 
very black near the horiton, but towards the upper it is of a deep dull reddish cobur, 
higher up it is more brilliant, and then to its extremity it is pale and of a whitish colour 
which dazxlea the eyes. This cloud is frightful and alarming, it is sometimes seen twelve 

* In this and other quotations from Dampier, I am either quoting at second-hand 
or translating, (mostly from the French), having been unable to procure the work in 
Calcutta! The ItaUct are mine. 
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houn lmfar$ th$ tphirtwind comet,* Wben it begiin to move wHh rtpidhy, yoa may bo 
lure that the wind will blow fresh. It comes oo with vtotence, and blows for twelve 
hours more or less from the N. £. It is also accompanied with terrible claps of than* 
der with sharp and frequent lightningr, and rain of excessive violence. Whea the wind 
begins to abate, the rain ceases all at once and a calm succeeds. This lasts thus an 
hour more or less, then the wind coming from about S. VV., blows with as much vi»* 
lence from that quarter, and as long as it has blown from the N. £•*' 

345. In the West Indies and Atlantic^ we do not find in the pub- 
lished works this appearance of a red sky and red light 'sufficiently 
marked to assume it as a frequent^ if not almost a constant sign of an 
approaching Cyclone. At pp. 75 and 88 of Colonel Reid's work^ we 
find it casually noticed only^ but not in such connection as to authorize 
us to call it a premonitory sign there. I am, however, infonned by Mr. 
J. Palmeri Chief Officer of the ship Charles Kerr, that before the 
Barbadoes Hurricane of 26th July, 1832 or 33, in which he wtis wreck- 
ed in Bridgetown harbour in the ship Pacific, that the red sky was dis- 
tinctly seen at sunset and during the night preceding the hurricane. It 
was like a cloud dark above and red below, which hung all over the 
anchorage. Tlds cloud came in from the S. W. and the Hurricane 
began at i p. 9 a. m. next day. 

In a chronological list of hurricanes in the West Indies, mostly from 
the Annual Register, published in the Nautical Magazine for Sept. 
1848.— -It is said, speaking of the great hurricane of 1780 at Barba- 
does that, ** The evening of the 9th, preceding the storm, was remark- 
ably calm, but the sky was surprisingly red and fiery ; during the 
night much rain fell> and at 10 a. m. on the 1 0th, the storm commenced. 
In a detailed notice of the recent Antigua Hurricane of 2 1 st August, 
1848, the afternoon and evening of the day on which the Cyclone 
occurred are thus described— 

" During the arternoon and latter part of Monday last, heavy masses of cloods ga- 
thering imperceptibly from all directions, and hangnng motionless, together with a sen- 
sation of oppressive heat and closeness, as if a vacuum existed in the atmosphere, occa- 
sioned some comments, but ai the barometer did not indicate unusual severity of wea- 
ther, it was conjectured by the prophetic, that a dnsh of rain accompanied, perhaps, by 
a few electrical discharges, would be the only result ; the rednete of the sky, and the 
sudden bunts of occasional eddies of wind at sunset, however, produced some anxiety 
though not sufficient to induce any very precautionary measures of security. As night 
came on, these gusts of wind increased in severity, and serious fears of an approaching 

* This is exactly a bank of coloured clouds indicating a Cyclone coming down from 
the N« £. or £. N. £. like many of our tracks thereabouts. 
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itorm bef an to be entertained. At 1 1 there was every appeaiBDoe of an approaching 
tempest, though the mercury had only fallen one tenth. By 11, the wind was rag- 
ing furiously, with incessant vivid Hashes of lightning, thunder, and Hoods of rain. A 
few minutes before I o'clock the mercar3^ fell two tenths in an incredibly short space of 
time, and by half-past one it had fallen two tenths more, being then in several barome- 
ters at 29.40. fiy 2 o'clock it had risen three-tenths." This extract probably gives a 
very fair average account of the onset of a West India Cyclone. In this case, one pass- 
ing to the Southward of the Ltland ; the veering being from N- and N. £. to East, S. £• 
and S. S. £. 

In the Atlantic OceaOj by a report forwarded to me by Capt. 
Hutchinson, the Bark Mandane of Liyerpool^ of the Log of the 
British ship Shake$pear in a Cyclone of which the calm centre passed 
over her in about Lat. 32** N. ; Long. 79*^ W. on the 18th Oct. 1848. 
Barometer stated to have fallen 28.00» it is stated that — 

" For three days before they had the gales." " There was about an hour or near 
before sunset, a blood red sky to the Westward, and also to the Eastward. The 
three strata of clouds were shaded with red which seemed to be reflected from those 
to the Westward, the whole having a peculiar appearance which had never been seen 
before. 

346, Since the first edition of this work^ I have found two undoubted 
and highly remarkable instances of this red lights occuring in the Bay of 
Bengal and at night. The first is from Capt. Norman McZieod of 
the ship John McFiccar, who was in the ship Albion, in the London's 
Cyclone of October 1832> track t on Chart No. IIL His letter says« afler 
describing five days of oppressive calms and other signs, which I shall 
elsewhere allude to« that on the evening of the 5tli« in Lat. about 14^. 
5(y N. Long. 89i East.' 

" At sunset the sea and sky became all on a sudden of a bright scarlet colour, I do not 
remember ever seeing it so red before, even to the very zenith, and all round the horizon 
was of thtseolour. The sea appeared an ocean of cochineal, and the ship and every 
thing on board looked as if it were dyed with that colour, the sky kept this appearance 
till nearly midnight, and it only diminished as it came on to rain. No sooner was this 
phenomenon over, than the sea became as if it were all on 6 re with phosphoric matter. 
We took up several buckets of water, but even with the microscope few or no animalcules 
were deteoltd. Having lost my log, I cannot give you the temperature of the water." 

It will be observed that here the red light was prevailing from sim* 
set till nearly midnight, or for 4 or 5 hours, and the moon was full on 
the 10tb| 80 that she was then 10 days old, and must have given a 
good light. The second instance is in the recent Cyclone of October 
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1848> in the Bay of Bengal, forming the subject of my 18th Memoir 
Jour. As. Soc. Beng. Vol. XVIII. It was observed by more than one 
of the many ships which felt the Cyclone^ but by none so carefully and 
remarkably as by Mr. Valle, Chief Officer and then in command of 
the Barham, who stated to me very carefully every particular in addition 
to his capital log. In the sequel to the abstract of the Log, I have 
given the substance of his statement as follows :— < 

*' In this case too, we have the singular, and for scientific purposes the 
very valuable peculiarity, that the red sky occurred at night, viz. 
from 2 to 4 A. M., and at a time when the moon was shining as brightly 
as it could for the clouds, it being the day before the full moon when 
she had at that time an altitude of 40^ or 50^. 

Mr. Valle states that at this time, the whole sky was clouded with 
dense, heavy looking clouds, some of which were opposite to the ship on 
the side of the moon. The red colour extended over all, but was in 
patches, deeper in some parts than in others, and that some clouds 
facing the moon, were of a very deep orange red, and that occurring at 
night it was more particularly remarked." 

With respect to the instances we have cited, we should also remark 
that this light must sometimes have been reflected and at others trans- 
mitted, and therefore refracted light. It is to be hoped that future 
observers will not omit to notice this phaenomenon more in detail, so 
as to inform us of the state of the whole sky at the time, position of 
the sun or moon, and every other particular. * 

347. Appearance of the Stars. It is probable that these 
bodies may often afford to the attentive observer, a warning, in corro- 
boration at least of other signs. Capt. laangfordy in our table, 
notes only "a burr" about them, which must be common in all 
hazy states of the atmosphere ; but Capt. Rundle mentions a " danc- 
ing sickly appearance" of them.* In commenting upon this in the 
Memoir in which his log is published, I have remarked that it may be 
owing to wreaths of vapour, and the intervals between them ; and I 
have al9o adverted to the tremors of objects seen through telescopes in 
the mornings, as occasioned by the rarefaction of different strata of it, an 

* Which was carefully observed \ for the log, says, " I thought at first my eyes de- 
ceived me, but my mates observed the same \ I suppose occasioned by some dense va- 
pour V* 
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appearance and caase usually well known to intelligent seamen. Me- 
teorologists are also well agreed as to the usual causes of the scintilla- 
tion of the stars^ which I take to he the " dancing" alluded to ; only 
that it was so excessive that it gave the idea of motion rather than 
of mere scintillation (sparkling) ; hut they add also« what we should in 
future note ; that apparent changes of colour as well as of hrightness 
and place occur in the stars, especially at the times when they are most 
scintillating ; or the changes of colour may occur with the planets also, 
though they rarely sparkle. Thus a hlue or red star may change to 
the opposite coloursj or become remarkably silvery and white for a 
short time, and then return back to its usual colour. All these are 
matters to be noted and carefully registered ; they may be the first 
indices of the actions going on in the atmospheric strata above, and by 
their frequency and constancy in certain circumstances, maybe far more 
useful as premonitory signs than we at present suppose. 

In three recent instances, all noted by good observers, this remarkable 
brightness and twinkling of the stars with an atmosphere so clear, that 
the rising and setting of the stars could be almost seen like that of the 
sun and moon^ has been noticed ; the first by Capt. Shire in the 
China Sea, preceding a Tyfoon off the coast of lyuqonia (Seventeenth 
Memoir, Jour. As. Soc. Beng. Vol. XYII.) ; in the second by Mr.> 
Vaile in the Barhatn in the October Cyclone of 1848, in the Bay of 
Bengal, and in the third instance by myself at Calcutta at the time 
of a severe and apparently stationary Cyclone at Chittagong, 120 miles 
from Calcutta in May 1849. Capt. Shire states that at Singapore it 
is perfectly well recognised as one of the warnings of the approach of a 
Tyfoon Cyclone in the China Sea. 

348. Clouds. Amongst the cloud signs, light divided portions of 
them carried rapidly on with irregular motions, seem to be one of the 
commonest signs, after the banks of clouds ^nd red light of which we 
have just treated in detail. 

349. Lightning. I have noted in a preceding page the peculiar 
kind of Aurora Borealis*Uke lightning noticed by Capt. Rundley and 
the following is his remark, at length with my note upon it, XI. Me« 
moir. Jour. As. Soc, Beng. Vol. XIV. 

" I observed thote modifioatioDH of lightDin; more like the Aurora fiorealis, which I 
have seen in the north sea, or rather more like the Aurora AustraliM, which I have seeif 

2 L 
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off Van Diemso's Land and New Zealand. I have never leen it in low latitud«s, bai 
as a precursor of stron? weather. It grradaally ligrhtens op the Western horizon with 
a sudden dark red glare, and thus flickers about for a lew seconds and gradoally 
disappears." 

" Again visible to the W. S. Westward, the sullen red glare and flickering lightning ; 
midnight squally, sea presenting flashes of phosphoric light in all direcliona. 

Mj note is as follows : 

*' I have found while correcting this page for the press, a single instance in which thif 
remarkable kind of lightning \a described. It occurs in one of the replies to a circular, 
addressed, at my suggestion, by the Hon'ble the Court of Directors, E. I. C. to their 
retired officers, requesting information on storms in the Indian Ocean and China Seas, 
by Capt, Jenkiiifl, then commanAng the H. C. ship City of London : who says, speak- 
ing of an approaching hurricane in March 1816, in Lat. W to 18** South, Long. 78* to 
76o East, for which, warned by his barometer, he was preparing : ' At 7, the appearance 
of the atmosphere altered, constant vivid lightning resembling in the distanoe the 
Northern lights, with frequent hard gusts of wind,' &e. We are not to suppose from 
its being so unfrequently noticed that it is therefore of unusual occurrence ; seamen are 
so accustomed to lightning, that they rarely take the trouble to describe it." 

The following note is by Capt. Stewart^ of the ship Rajasihan^ 
printed in my Fourteenth Memoir. It refers to the approach of a 
small but severe Cyclone^ experienced by him in the Arabian sea — 

" On the evening of the 4th December,* I observed a remarkable kind of lightning to 
the North Westward, shooting up perpendicularly from the horizon in stalks or columns 
of two and three at short distances, it was not at all bright, but rather of a dullish glare." 

In the October Cyclone of 1848^ in the Bay of Bengal "just referred 
to, Mr. Vaile also notes in the BarhanCa Log, at the approaches or 
rather shortly before the settling dovnC* of the Cyclone, that *' the 
lightning has a very peculiar appearance similar to the flash of a gun," 
and upon farther conference with that gentleman, he compared it both 
to the flash from a gun, and at times to sparks as if from a flint and 
steel, and altogether a most remarkable kind of lightning. 

350. If we consider that the bank of clouds seen at the approach 
of a Cyclone, is the edge or side of a disk, such as that shewn in our 
Barometrical Chart p. 1 93, and admit that extensive electric action is 
going on towards the centre, while the outer part is a dense ring or 
cloud, we shall understand how this Aurora Borealis-kind of lightning 

* His Cyolone occurred on the 5th, and was then travelling up to him from the S E« 
if it wa* formed (of which we have no evidence), but there woj another, and this is very 
remarkable, raging to the N. N. W. of him at this time with the ship Uonwch, at about 
2? of distanoe. 
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may be the reflection of a series of continued discharges seen above the 
wall of clouds, just as we see the distant red sky of a fire, behind masses 
of houses or trees, or the reflected flashes of the discharges of a volcano 
behind a range of mountains. Continuous electric discharges (such as 
by the way, no European electrician has even dreamed of), are by no 
means uncommon in tropical climates, and especially amongst the 
£astem islands. In the Java sea, off the South coast of Borneo, it is 
no exaggeration to say, that the lightning sometimes pours down in 
cascades or columns from the clouds, and thb in four or five places at 
once ! and in Madras roads the discharges of sheet lightning behind, 
or rather above, thin transparent stratiform and cirrhous clouds, cover^' 
ing the whole sky, are sometimes so incessant for hours together that 
small print may be read by them ; they resemble, in fact, the corrus** 
cations of the glow-worm and fire-fly ! Sir M. Faraday^ I observe 
in a recent paper, but to which I cannot now refer, notices a " distant 
illumination of the clouds" which he thinks, if I recollect rightly, is 
simply a reflection of distant lightning, but no European lightning can 
give any idea of the terrific magnificence of that of the Eastern 
Archipelago and Eastern Seas in general. 

35 1 . Seasons at which Cyclones occur. I have placed here 
what we as yet know of the times at which Cyclones have been 
known to occur in various parts of the world, from which the 
mariner may deduce, with some general probability^ the chances 
of one on his voyage. On this our information at present is very 
imperfect (except perhaps for the West Indies), but nevertheless it 
may be found useful now and then to look at the following table, in 
which the number of Cyclones are marked for the years of which we 
have any record. The use of it will be seen at once to be, that in 
running the eye along the line, of the West Indies for example, we see 
that in certain months more or fewer Cyclones occur ; and in some 
none at all are recorded during the long period of years shewn by the 
first colunm. It is by no means to be supposed that we have any 
accurate registry of these meteors for any part of the world, but the 
numbers given may approach nearer to correctness than we should at 
first imagine, because if a Cyclone was to occur out of the usual months 
or seasons it would be much remarked. 

The seaman also should not fail to keep in mind, what I have said 

2 L 2 
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af the difFereiice betireen Homoon-GalM aod Cydones ; vaA tfatt hit 

motuoon or tnde may riie to the strength of a Tcry strong gale, bnt it 

win Bdll be steady, and his barometer without deprendon. 

352. Table of the ateraj/e tmmher of Cyelonet m differtnt wtotttlu 

of the year, and in waimta porta ^ the World. 
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353. WUrlwiitda and Water-spoota. There seems, as Tar at 
least as effects are concerned, bo complete a gradadon from the trifling 
and harmless dust whirlwind, to the larger and mischievous ones of the 
same kmd on shore, all of wAieA become water-tpoutt when they 
reach or eroea water,* to the mischievous fine weather whirlwinds 
which have dismasted ships at sea, and from these again up to the great 
water-spouts and the smiller tornados or tornado- Cyclones, that a book 
on Storms would be incomplete that did not advert to them. I shall per< 
haps do so at some length, but I deure to say here, that I do it without 
especially advocating any particular theory, but rather as desirous of 
indicating from Tarious facts what appears highly worth inquiring into. 

354. The seaman cumot be too often told that a theory, whether 
directly proposed or hinted at by a writer, or framed almost uncousd* 
onsly by himself, is not a rule, but a torch to assist in guiding him, and 
to be exchanged for another as soon as he finds a better one ; and that 

■ Of whictmc ihtlt^tciDMsDcei, 
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it often occursi that by the very destruction of the wrong theory by 
well observed facts, we get hold of the right one. I proceed first to 
describe these phsenomena by my own knowledge, or by extracts in the 
order in which I have named them. 

355. The simplest forms of whirlwinds are such as are not unfre* 
quently seen in Europe, but in tropical climates they are far more 
frequent, and indeed in some countries and districts, during the dry 
season they occur daily, and often in numbers. On the plains of In« 
dia, they are seen most frequently in the mornings, when one or more 
slender whirling columns of dust, leaves, &c., are suddenly seen, to rise 
and to move about, at first slowly, and then to start off as it were on 
some line of direction, whirling light bodies about as they pass them, 
and when they meet with obstacles, as trees, houses, or the like, some-* 
times passing over them, and at others being broken up and lost 
amongst them. In open spaces they become funter and disappear. 

356. No perceptible change of temperature accompanies these 
little whirlwinds, and I am not aware that any electric observations 
have been made on them. They appear in India, by the evidence of a 
friend, Mr. J. Bridgman of the Goruckpore district, to turn indiffer- 
ently either to the right or left, i. e. either Cj ^^ C* '^^ gentleman 
has at my request taken the trouble to observe several, with a view to 
ascertain in what direction they rotated, and he says — 

" I forgot to coiDmunicate to yoa my observatioos on the petty whirlwinds which 
occur in the cold weather, tod about which we had talked two years previously, as 
possibly having t similar origin to the greater ones, which constitute storms and hurri- 
canes. I watched for them with care, but it was a long time during the season 1839-40, 
before any of the phaenomena in question occurred. There were many whirlwinds, but 
always in a strong breeze of which I considered them mere eddies. They turned indif- 
ferently N. £. S. W. and N. W. S. £., but generally the former. At length one occur- 
red which was to the purpose ; the day was cloudless and the air stagnant or nearly so. 
It turned the right way (for the theory) i. e. N. W. S. £.,and moved forward at the 
rate of five miles or so per hour, from N. £. to S. W. I saw no more that season, but 
the following cold weather 1840-41,1 saw a great number of the kind to be observed 
upon, viz., those occurring suddenly while the surrounding atmosphere is stagnant and 
undisturbed. The first three or four were conformable to the theory, and turned N. W. 
S. £., the next few turned the reverse way, the remainder turned indiscriminately, some 
one way and some the other, and I became convinced that they depended upon no rule, 
or at least no rule producing uniformity of motion." 

357. In a letter addressed to me from Deesa, on the borders of 
Kutch and Scinde, Dr. Thorn says — 
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" I have had most extensive obtervation of the dutt-whirU of the denrts of Scinde and 
this country, and have very copious notes of the drcumstanoes under which they ooeur. 

" They turn in both directions. I have seen twenty in an hour, half a dozen at the 
same time, and two near one another revolving in opposite directions. They have bees 
equally frequent in dry, clear, and cloudless skies as in approaching' storms ; in calms as 
in the sultry air of high winds ; never prevailing, however, in a strong gale, lliey are not 
seen in the monsoon or winter months, but are most frequent in the transitioa from the 
N. £• to S. W. winds, especially in May and June just before the rains set in. I have 
ridden after them and got into their centre on horseback by backing my horse. But I 
have never had an electrometer to detect the peculiar kind of electricity, which is deve- 
loped by them." 

358. The following notice occurs in the Journal of the late Dr. 
Griffiths^ who was sent as naturalist with the Army to Cahul. 

" Whirlwinds are common about Cabul, commencing as soon as the sun has attained 
a certain degree of power. 

" In all cases they assume the shape of a cone, the point of which is a tangent on the 
earth's surface : the cone varied in shape, is generally of a good diameter, occasionally 
much pulled out, some being 2,900 feet in height,* the currents are most violent at the 
apex. 

" They come and go in all directions, even after starting, not always preserving the 
original direction. I'hey are less common on days in which winds prevail from any 
given direction, and vary much in intensity from a mere breeie, lightly laden with dust 
and with no tortuosity, to a violent cone of wind, capable of throwing down a small tenU 

" Northerly winds are prevalent here from I or 2 p. m., until 8 or 9 p. m. occasionally 
they only commence in the evening, when they are obviously due to the rarefaction of the 
air of the vallies by the great heat of the sun, amounting now to 100 at 3 p. m., and the 
vacuum l>eing supplied by gusts from the high mouutaius to the north and north east." 

359. In one instance however carefully ohserved hy myself, and 
of which the following (abridged) account was sent to the Calcutta 
Englishman, the rotation was according to the law for the Northen 
Hemisphere and the incurving of the wind most distinctly marked by 
the dust. 

" On the 2nd April, 1849, at J-past I p. m., I observed the dust rising in a somewhat 
columnar form, within the indosure, and just at the gate of the Sudder Board of 
Revenue Office ; and the whirls discernible in the upper part, like those of the smoke 
of a fire, though as yet thin, convinced me that this was a genuine Bhoot, or dust whirl- 
wind, just forming (or descending, if Mr. Piddington's theory of them be correct). In 
a moment, trains of whirling dust arose to the north and south of the gates of the Sudder 
Board, perhaps for about 25 yards each way, in the Chowringhee road, moving up and 
down to join the main column which now started forward, on about a W. S. W. or W. 

* An error of the press -, 280 must be meant, as ascertained by observation or " 2 m* 
800 ft." probably t 
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b. S. track, coming directly towards my carnage, which I had stopped on the cross 
road in the open Esplanade to observe the phasnomenon. The column of dust now made 
a magnificent and massive, volcano-like, spiral whirl of the dust on the Chowringhee 
road, but, on crossing it, it became thin and meagre when it reached the grass of the 
Esplanade, hot the whirling and prog^resiion were still distinctly seen. When it reached 
the cross road, where I was standing ready to watch it, for it crossed only some ten or 
fifteen yards behind me, it again showed its eitent and power, by raising a large thick 
whirling column, whirling from right to left outwards, (or against the hands of the 
watch), and distinctly and most evidently forming, also what Mr. Piddington calls the 
incurving, and Mr. Redfield the vorticolar spnrals ; so that at two separate instanU 
perfectly well marked, it resembled at the base a huge turk's-head knot, of red and gray 
dust, and the column in the midst might well be likened to the strands before they are 
cut off. I could however allow myself only a moment to note all this, for I ran up and 
into the midst of it, but could find no central space, and it was not possible to keep 
the eyes open, and scarcely to breathe in the thick mass of dust, which aemtd somewhat 
hotter than the open air I had left. I then stood still, and allowed it to move away from 
me, which it did at the rate of about six miles an hour. There were also at the edgres a 
number of smaller whirls forming at times, but which did not last, and were evidently 
drawn into the large vortex, these were not more than three or four feet high. There 
was at the time a pleasant breeze blowing from tbe S. E., and I should estimate the 
diameter of the Bhoot at the base about 10 or 15 yards, and its height at perhaps 25 
feet. When within it, there seemed no particularly violent wind." 

360. In the Journal of the Asiatic Society Beng.« Vol. lY. p. 714, 
Mr. J. Stephenson gives several notes on the sand colamns which he 
frequently observed on the sand banks in the bed of the Ganges. He 
describes them varying from 20 to 100 feet high, and the large ones 
about twelve feet in diameter, having a whirling motion and remaining 
perfect several minutes. The natives affirm that persons are sometimes 
killed or hurt by them. The same account is given of them in the 
snowy steppes of the Himalaya mountains in Moorcroft's travels, as 

follows : 

*' I had never seen the phsonomena of the whirlwind more common than on this plain : 
It was, perhaps, like that of the Arabian desert on a smaller scale, raising a column of 
sand suddenly to a great height at one particular spot, whibt all around the air was per- 
fectly calm. In general, these gusts are not at all dangerous, but strange stories are 
told of their occasional violence in particular spots, and they are said to be sufficiently 
strong at Digar, to carry horses and men off their feet, being accompanied by reports 
like those of artillery. I can confirm the truth of these last stories to a less exaggerated 
extent, having heard on the Digar Pass the wind howling through the crags at a very 
considerable distance, with a noise occasionally like that of a falling stone. Possibly an 
exposed portion of rock had been blown down." 

A curious account was given to me of Indian dust-whirlwinds by 
Mr. Rechendorf a highly intelligent German resident, educated as a 
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mining engineer^ who bad run after and penetrated several of them in 
Upper India« where they are very common^ and sometimes of considera- 
ble size. He describes them as forming a thick broad wall of dos^ 
through which it was half suffocation to penetrate, but when in the 
centre it was nearly calm» with nothing but the wall of doat Tisible. 
He further told me, that he had seen large ones commence, and that 
they did so in segments, which afterwards united. 

361. In Rich's *' Babylon and Persepolis,'* they are thos de- 
scribed, p. 228. 

" Those kind of sand-ipoutf or whirlwinds which are called in India" Devils/' are 
very common in the plain of Shirans, and often present a very curious appearance, 
when ten or twelve of them may be seen at once in different places, rising into tlie air 
like huge columns. I1iey are generally seen commencing by rising out of the earth 
with violence like a burst of smoke from a volcano, and gradually extending themselves 
upwards. The people here say that they are not formed at night, or in the early morn- 
ing or evening. 

362. Col. Reid gives at length the description of the great moT- 
ing pillars of sand in the Nubian desert as seen by Bmce^ who at 
one time counted eleven of them together, and describes them as being 
200 feet high, though only 10 feet in diameter ; and we know, from 
history and travellers, the undoubted fact that, in the deserts of 
Africa, armies and caravans have been overwhelmed and destroyed by 
them from the days of Cambyaes to the present time. Colonel 
Reid also quotes Captain Lyons, describing those of Mexico, which 
exactly agree with what we have said of them, as they occur in India, 
only that Captain Lyons estimates his as from 200 to 300 feet in 
height. Lieutenant Fyers describing those of Western India, esti- 
mates them at about 18 feet in diameter, and "some hundred" in 
altitude. 

363. The mischievous kinds of these land whirlwinds seem to be 
nothing more than those just described, but of force enough to de« 
stroy houses and men, uproot trees and even to tear, break and throw 
down buildings, and they may be traced, in accounts from various 
parts of the world as well as in India, of all sizes ; from a few feet up 
to some hundred yards in diameter, and as occurring in all kinds of 
weather, and by night as well as by day. Many of these also in pass- 
ing brooks or ponds, have been known to assume the appearance of 



Part Y. $ 364.] Whirlwinds on Shore and ai Sea. 265 

water-spouts for the time, and to raise up the water and even the fish 
with it. Horsbiurgh (Introduction p. 9>) once obsenred all these 
phaenomena together in whirlwind. He says — 

" I baTe obsenred one pass over Canton river, in which the water ascended like a 
water-spout at sea, and some of the ships that were moored near its path, were suddenly 
turned round by its inHuenoe. After passing over the river, it was observed to strip 
many trees of their leaves, which, with the light covering of 'some of the houses and 
sheds, it carried up a considerable way into the atmosphere. 

In the Calcutta <« Gleanings in Science" for 1829^ Vol. I. p. 340» 
there is the description of a whirlwind near Dacca, after a heavy N« 
Wester. The writer describes its appearance to be exactly that of a 
water-spout at sea when seen from a distance, viz., a descending column 
from a heavy black cloud tapering to a black part near the earth, which 
gradually increased to the same size as the rest, and appearing from the 
earth upwards to near the doud like a fine white smoke. It raised a 
cloud of dust with bamboos, mats, &c. when it reached the ground in 
the centre of a Tillage, but upon proceeding to the spot no water had 
fkllen ; twelve huts were destroyed in a space of about 50 yards in dia- 
meter, but the houses beyond this were uninjured. The roofs of the 
houses in the centre were crushed flat, those at the side were thrown 
onwards. The writer attributes the effect to wind producing the same 
effect as " a gun when fired at the earth ;" some persons were struck 
down, but no lives were lost. The writer is also of opinion that the 
water-spouts at sea, of which he says he bad observed many, do not 
contain any water as usually supposed. 

Humboldt in his ** Aspects of Nature" in describing the Slanos of 
South America describes the dust whirlwinds as being occasioned by 
opposing currents of air, and goes on to speak of " the electricity- 
charged centre of the whirling current." I have not found upon what 
observations this epithet is grounded. 

364. We come next to the singular class of fine-weather whirl- 
winds, or those which appear in comparatively fine weather at sea, 
which suddenly and seriously damage or dismast ships, committing, 
like those on shore, all sorts of mischief, from carrying away studding- 
sail, booms, and royal masts, to downright dismasting ; these seem from 
the accounts which I have met with in print, to occur mostly (or al« 
ways?) u the day-time, and indeed their whirlwind character is not so 

2 M 



iU Fime wfrnthtr WMHievuh mi 5m. [PAirr T. | 3S7. 



wtU ^MogntheA at m^. Moil mwmrm harn net wiOt the %blcr 
fortiy bat the more liiiiii oocs «e fbttantdhf aot eommoo. akd 
indeed we are not certain, Inan mnj of thepdhfiribed aceounta^ thai 
fhty mre wUrlwinds fonaiag aiiwiatar e C jdooH^ at Umj ave naniHy 
eoatoumded with the while sqoaDs, ao weD known to ■'■■-■■^ and 
which rather appear to be straight-lined winds of excessive Tiolenoe, 
hot which are seen approaching, and in fact named firom their whiten- 
ing the horboo with foam, like a mass of breakers, or fnm appearing 
at first fike a white dond. 

365. Colond Reid quotes the mstance of the ship Sir Bdmrnd 
Pageif which lost her fore and main masts in a sadden sp^U shortlj 
after learii^ Ksdras roads ; bat the newspaper aeoonnts, to whidi I 
hare referred, are rerj incomplete, stating that it was a sudden sqnaU 
only, and that reports were corrent that both masts were rotten, &C| 
so that it is imposrible to saj what were the drenmstances. 

J66. I am indebted to a friend for a Tery remarkable instance of 
an American ship, commanded bj a Captain Fairfi^d, the name of 
which is not recollected, a trader between America and Enrope, beii^ 
in the middle of the Atlantic^ with so little wind that the Captain was 
in the act of looking op at the flapping sails, and obserring to the 
mate, that tbej most carry on all they could to make a passage, when 
on a sadden, and without the least warniag, the yessel was dismasted 
and sank by a whiriwind, a few of the crew and passengers with the 
Captain escaping in one boat. The Captain was much blamed by 
some parties for having quitted the sinking vessel too soon, but the 
general opinion amongst nautical men was that no blame could be 
attached to him,* This would appear to have been very distinctly 
the kind of violent fine weather whirlwind, of which we have all heard 
accounts. 

367. The bull*8-eye (olho de hove ?) or bull's-eye squalls, of which 
we hear and read on the coast of Africa, and which the Portuguese 
describe as first appearing like a bright white spot at or near the zenith, 
in a perfectly clear sky and fine weather, and which rapidly descending^ 
brings with it a furious white squall or tornado, may be a strongly 

* I mention these details, as they may serve to trace out the accounts of this extra- 
ordinary meteor, which I am told were published in America, in fall detail, io the 
newspapart of the day. 
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marked kind of these sqaalls. The white cloud is alluded to in M« 
Goldberry's account of the tornadoes, see p. 194. 

In a large collection of logs and notes sent me by the Hon*b]e East 
India Company, occurs the following in a letter firom Captain JoMing 
of Newcastle, who, at the time alluded to, commanded the ship Kok- 
diana, which seems as it were to connect the whirlwinds with the white 
squalls and tornadoes at sea on tlie one side, and it may be with the 
lai^r Cyclones on the other ; though we have not unfortunately any 
veering of the wind noted. It is remarkable also, as occurring within 
the dangerous space which I haye named the hurricane tract. 



" On Sunday, 4th October 1840, Lat IdP South, Longr* 80^ 9^ East at 9 p. m., a hur- 
ricane commenced firom North (without any warning ; it was a dead calm at 8-15. 
p. M.)> which carried away our three topmasts, jib-boom, and sprung the mizen-mast, 
laying the ship right on her beam ends. It lasted with the utmost fury for four hours, 
and then moderated as suddenly as it commenced. My barometer rather rose than fell 
previously to it, and was never below 29.65. This was a most extraordinary occurrence, 
and so sudden that the men were up shaking the first reeb out, and I had only just 
time to call them in off the yards before the masts went over the side. I only gave the 
orders for them to come in, from observing the extraordinary appearance of the water to 
windward. It was like a solid mass of breakers coming down like Ughlning upon us" 

In the Bengal Uurkaru of November 10th, 1831, is the following 
itccount of a whirlwind, which seems nearly similar to that oi Le Paque' 
bot dee Mer9 du Sud. quoted at p. 34. 

Diamond Harbour, Ship Si. George, Captain Wills, Novem- 
ber 8th, 1831. 

" I must now teU you of our misfortanes. On the 15th September, being in Lat. 
. 35^*30' South, and Long. 44* East, we met with a whirlwind, which in a minute car- 
ried away our fore-mast by the board, the main-top mast and mizen top-gallant mast, 
and we afterwards found our jib-boom and mizen-top mast were sprung. Finding the 
vessel to steer well under jury-masts, the Captain pushed on for Calcutta instead of the 
Mauritius, and arrived in four months from pilot to pilot." 

I have met with no farther details of this whirlwind. 

Of that description of whirlwind or tornado-whirlwind on shore, 
which we might suppose as connecting these with the small Cyclones ; 
there is a capital instance given in Vol. XII. of Tliomson's Annals 
of Philosophy for 1818, p. 49, in the " Account of a Storm in Sussex" 
in 1729, taken from a scarce pamphlet by Richard Budgen, in 
which after a description of the weather for some days previous to the 
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20tfa Mty» on which day it oocnrred, it is said to hare oommenoed its 
raTages at Bexhill, and to ha^e trayelled a little East of North to 
Newingden in Kent, and a few miles farther ; that it was for the first 
two miles ahout 30 rods in width, hnt afterwards more than double. 
It traTelled in all aboat 12 miles in 20 minutes, and it distinctlj wkM- 
edfram the right hand to the left, destroying literally erery thing in its 
progress, but its limits were so exactly defined, that thoogh it tore the 
largest trees to pieces, those in the neighbourhood suffered no injury* 
The heaviest bodies were moved and carried to considerable distances 
by it. It is farther noted that the spectators had the surprising hor* 
ror of seeing at about 20 miles distant such unremitting. ** coruscations 
together with such dreadful darting and breaking forth of liquid fire 
at every flash of lightning, (in the way of the hurricane from the sea 
side into Kent) as perhaps has not been seen in this climate for many 
ages." 

This is a remarkable instance of a small tornado, with all the dia- 
racters of a true Cyclone, as to its turning like those of the Northern 
Hemisphere and its progress of 36 miles per hour, and which was, 
moreover, and this is most important to our views, unquestionably an 
electric phsenomenon in a highly concentrated form. 

368. Horalrargh (Introduction, p. 8) says that he has passed 
through the vortex of water-spouts that were forming, and that there 
is a whirling motion. Mr. MTalker, of H. M. Dock Yard Plymouth, 
quoted by Colonel Reid, p. 492 ssys that he has sailed through a 
water-spout in the Bay of Naples, and that its rotation was with the 
hands of a watch. Both of these cases relate of course to small water- 
spouts, the following to larger ones. 

369. In Franklin's letters there is a paper of extracts from 
Dampier's voyages, which was read at the Boyal Society, and one 
of the water-spouts described in it, which appears to be cited by Dam- 
pier as an instance of the danger of their breaking, as it is called, 
over a ship, is well worth quoting here, as shewing that the sea water- 
spouts are really whirlwinds, and sometimes dangerous ones* 

" And now we are on this subject, I think it not %mm to girt you an account of an 
accident that happened to a ship once on the Coast of Guinea, some time in or about 
the year 1674. One Captain Reeorda of London, bound for the coast of Guinea, in a 
ship of three hundred tons, and sixteen guns, called the Blesting, When be came into 
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latitude seven or eight degrees north, he mw levera] spouts, one of which c«ne directly 
towards the ship, and he having no wind to get out of the way of the spout, made ready 
to receive it by furling the sails. It eame on very swilt, and broke a little before it 
reached the ship, making a great noise, and raising the sea round it, as if a great house, 
or some such thing had been cast into the sea. The fury of the wind still lasted, and 
took the ship on the starboard bow vrith such violence, that it snapt off the boltsprit 
and foremast both at once, and blew the ship all along, ready to overset it ; but the 
ship did presently right again, and the wind whirling round, took the ship a second 
time with the like fury as before, but on the contrary side, and was again like to overset 
her the other way, the mizen-mast felt the fury of this second blast, and was snapt short 
off, as the foremast and boltsprit had been before. The mainmast and maintop-mast 
received no damage, for the fury of the wind (which was presently over) did not reach 
them. Three men were in the foretop when the foremast broke, and one on the bolt- 
sprit, and fell with them into the sea, but all of them were saved, I had this relation 
from Mr. John Canby, who was then quarter-master and steward of her ; one Abraham 
Wise, was chief-mate, and Leonard Jefferies, second-mate." 

370. Next to thb we may place from M. Peltier's work, p. 274 
who has taken it from the Physico-chemical Institutions of Father 
Pianciniy who had the accounts from an eye-witness, the following 
instance of a Mediterranean polacre, which was entirely enyeloped in a 
spout in the Ionian sea, opposite to the gulf of Sydra. The relation is 
as follows — 

'* The wind was £. N. E. and against us. The sea vras much agitated, the sky 
covered with very low black and thick clouds, which, the day being far advanced, made 
complete night before the usual time. Also at once the wind changed to N. £. and we 
tacked to the Northward ; all the sails were taken in except the four large ones. The 
wind changed anew, and the Captain tacked to the East, and the wind changed again. 
These changes arose from our approaching the place where the spout was forming. In 
an instant we were surprised by thick clouds which passed between the sails and the 
masts. This was the beginning and arrival of the spout. All sail was taken in as 
quickly as possible. But now the spout had come upon us, it united itself to the sea, 
and turned the poor polacre about like a wooden shoe. Her head was in a moment at 
the 32 points of the compass. We then felt a trembling or shaking from above down- 
wards. Sometimes the wind forced the vessel against the sea, sometimes it lifted it up ; 
as much so at least as its weight would allow. The wind having turned the vessel 
round continually, now began to heave her strongly on her side and on the sea. 1 hen 
we felt that the vessel was raised forward and depressed abaft We thus re- 
mained motionless, and trembling and praying during the whole time that the spout 
lasted, like a person at the bottom of a well, who is looking upwards. The action at last 
ceased suddenly, together with the violence of the wind, and the spout left us in quiet 
after a terrible £sreweU shock. It left os at a distance afterwards, but all the night we 
had a heavy sea, with strong variable winds." 

Making every allowance for the vivacity of an Italian imagination, 
and the alarming predicament in which the narrator certainly was^ 
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there U still here much whidi gives us an insight into what the state 
of a vessel so situated most he, and what precautions should be taken 
in such cases ; as well as into what electric processes are going on 
within a waternipout^ for every person acquainted with electridt j, will 
see in the apparently fanciful liftings and throwings from side to side 
of this vessel, and of the one cited by Dampier^ exactly the alternate 
attractions and repulsions so familiar to every electrician in many ex- 
periments. 

In the note of the Tornado Cyclone of the American ship the 
Montreal in the Pacific quoted at p. 57 occur the two following 
passages which singularly tally with Father Fianciiii's impressions, 
and they are from the pen of the Commander of the Montreal^ a 
thorough bred American sailor, who certainly was not under the infln- 
ence of any terror at the time. 

The vessel was scuddmg under a fore-top mast stay sail only, and he 
remarks at 10 a. m. 

*' Dlowinflr exceeding hetvy, the ship scudding oflTat a tremendoiiB rate, and appaittoUy 
forced down in the wjater at though th$ wind had a downward ttndtneff." 

Between 1 1 a. m. and noon, when she had run into the centre and the 
Cyclone burst upon her with redoubled fury, so nearly upsetting her 
that cutting away the masts seemed the only chance— 

" Gutt succeeded gust with the gnreatest rapidity, the atmosphere became filled with a 
mass of indescribable vapour rendering every object at a short distance invisible, &c.*' 

'* The fury of the blast lasted thus about SO minutes, when we first discerned a break 
overhead, the thip appearing to be entombed in a vatt crater " 

Compare here with what is noted at p. 238 of the appearances 
in the Tornado of the Paquebot dee Mere du Sud, and in Father 
Piancini's description. 

371* We have seen that whirlwinds on shore, certainly so far re- 
semble water-spouts, that tbcy lift water and fish. There is equally 
no doubt, that when sea water-spouts reach the shore, they become 
whirlwinds, of which the following are very clear and distinct instances. 

My friend Captam H« Howe, Naval Assistant to the Commissioner 

of Arracan, writing from Kyoo Phyoo on the 12th May, 1843, says — 

" In the absence of any thing more remarkable, I may mention to you the interest 
we all derived from witnessing the formation, and full action of four large water-spouts, 
all appearing at the same time, so that the eye could not sufficiently dwell on as it were, 
and admire the one, without being called ofi" to observe the other. The 9th instant, was 
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Ushered in with hot sultry weather, and a heavy dense cload hangiog over the offing* 
from which very suddenly four cones made their appearance, and rapidly elongatingr, 
leached the surface of the sea, which under their influence acquired a circular motion -, 
an immense column of whirling spray joined on to the lower ends of the cones, being 
driven along with each of them before the wind, right on to the shore, from a distance 
of about 3^ miles. Only one of them, however, reached the land, and that went tearing 
and revolving along, taking up clouds of dust and leaves, and going at a rate of at least 
four knots, and had any thing light been in its way such as a light shed, or an insecure 
roof, I have no doubt it would have carried it off. The description of a water-spout in 
Hor»bn r g h *» Directory so exactly tallies with^our observations here, that nothing 
new is left to be said, and to enlarge on the subject would be mere plagiary, but I am 
induced to notice these phsnomena from the unfrequency of four large ones being seen 
in such perfect action at once, and so near to the observer ; I have seen hundreds of them 
at sea, but they generally dispersed before being fully formed, and this made the present 
ones appear the more remarkable ; the sides of the several cones also presented a curi- 
ous spectacle, dilating and collapsing as though emptying themselves of their surcharged 
weight of water ; they were in full foree for about 20 minutes, and after they had dis* 
appeared, we had a refreshing thunder-storm with rain." 

In a subsequent letter Capt. Howe states that the gyration of the 
water-spouts, was with the sun, or Q which is the direction for the 
Southern hemisphere. 

372. It would seem from the foregoing, and from seyeral instances 
given by M. Peltier^ in his work, as also by Frankliiiy in a letter 
from "W* Mercer^ describing the waternspout at Antigua, which was 
a spout (one of three) which came up the harbour, and on " landing" 
became a mischievous whirlwind, moving houses and killing three or 
four persons by the falls of timber, that the fine weather water-spoutsj 
are certainly whirlwinds when they reach the shore, but there is ano- 
ther class of them which I have not seen adverted to yet, but which 
the sailor should be made fully aware of, and which form altogether a 
new phsenomenon. These are the dangerous water-spouts or whirl- 
winds, which appear in the midst of severe Cyclones, of which the 
following are instances : 

373. In my Illd. Memoir, Jour. As. Soc, Beng. Vol. IX., in 
the log of the Barque Tenaaaerim, Capt. Tapley, lymg to off Cape 
N^prais, towards the close of a severe Cyclone,* is the following — 

TQth April, 1840.—" At I p. m. up foresail, a very threatening appearance to the 
Southward. At 2-90, wore thip to th$ S, W», at the iam$ time to clear a whirlwind. By 

* She was in, and standing to the Northward out of the edge of the Cyclone in which 
the NueunOk Shaw, Marion, and other timiisporti of the China expedition were dismast- 
ed and suffered great damage. 
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ihit manxuw allowid thg whirlwind to pau about 200 pirdt on tho im qmmrUr, Failed 
every thing to a storm main iry-eail and hove to again." 

This phsenomenon, I thought bq extraordinary, that I addressed 
some queries to Captain Tapley on the subject. Bis replj is as 

follows — 

" I have much pleasure in giving you answers to your inquiries at nearly as I eao« 
At 1 p. M., dOth April, by Nautical time, (but by Civil time the 29th) a terj threatea- 
ing appearance to the Southward ; ship's head East, a terrific squall from the S. S. £. 
rising very rapidly, and having a very blowing appearance. When the squall was 
within two miles of the ship perceived a heavy whirlwind flying to the N. N. W, ; im« 
mediately wore ship to the S. W., or first to the Westward, to give the ship way through 
the water ; by doing so, allowed the whirlwind to pa« the ship ; when passed, brought 
the ship to the wind, clued every thing up, and furled all. Soon after, about 10 minutes 
the squall took the ship from the S. S. £., ship's head about S. W., blowing a complete 
hurricane, could not see half the length of the vessel on the vrater, owing to tbe tops of 
the sea being blown over us by the force of the wind, and a deluge of rain at the same 
time. I cannot remember how it was turning as we were anxious to turn out of it ; it wss 
going round at a furious rate, and disappeared in the rain to the N. N. W. I do not 
recollect any lightning at the time. We could not discern it until it had approached 
pretty close, and then the most we saw was the foaming of the water travelliiig up in a 
rapid progress. The day had been fine and a little clear for a few hours, but blowing 
hard. At the time this squall appeared, the sky all round assumed a threatening appear^ 
ance, and squalls gathered and rote rapidly. After this severe squall, the weather kept 
bad during the remainder of the 24 hours." 

In my Tenth Memoir, Jour. As. Soc. Beng. Vol. XIII., in the 
log of the Coringa Packet^ nrhich vessel experienced a small, hut severe 
Tornado-Cyclone off Trincomalee, while a large one was crossing the 
Bay a few degrees to the North of her, is the following account of it— 

" 19t^ May, 1843. Daylight blowing a tremendous gale from £. b. S., tbe sea run- 
ning in pyramids, and the ship labouring very heavily. 8 a. m. Barometer 29-30. 10-30 
A. M., a very largo water^ipout formed within about two cablet length from the Mp, patted 
aerott her ttem, and hove the thip round head to wind ; the fall of water on board wot 
tremendout, Obterved the barometer to rite immediately to 29.45." 

374. But the most tremendous of these whirlwinds or water-spouts 
occurring in the midst of Cyclones, is the following from the log of the 
harque Duncan, from Cadiz to Calcutta, which vessel experienced 
from the 28th to the 30th March 1846, a severe Cyclone in Lat. 14i<> 
South, and Long. 79"" to 78<> East. (Track tt on Chart No. II.) In 
the remarks of the 29th, Captain Fawcett^ says — 

" About 6 A. M., a most singular phsenomenon occurred. About two miles astern of 
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Uie ship, the water was nuhing anU foamiDgr up to an astonishing hi-ight, gratiog round 
the centre, and paaaiigr the track* of the ihip with astonbhiog velocity. Tht diameUr 
or brgadth of the vortex ef thU whirlwind could not be leu than two milet from the ap» 
pearance of itt tpreud ; atui how far the Circle of itt uttraction extended I wai utuible to 
gueu,** 

The ship was at this time lying to with the wind at N. £. b. E. 
and her head to the N. W., so that this whirlwind which bore to the 
S. E. of her could not be the actual centre of the Cyclone, which in 
that hembphere was to the Westward of the ship. Tiie Simpiesometer 
which was well observed during the Cyclone, seems to hare given no 
particular indication at this time. 

A whirlwind or water-spout (or a compound of both, which this 
seems to have been) of two miles in breadth must bring with it how- 
ever an awful risk to masts, and to ships of which the hatchways are 
badly secured. 

The American Brig Eagle, Capt. Iiovetty was near foundering by 
being struck by a whirlwind at the centre of a Cyclone tornado, in the 
Northern Pacific Ocean. Lat. 40<» 10' N. ; Long. 162° 35' West. 
She was at the time lying to under a close reefed main top-sail only, 
with every thing well secured for bad weather. The gale came on at 
1 A. M. from E. S. E. and at 1.36 was blowing severely, then moder- 
ated a little and struck the vessel again in heavy gusts with interven- 
ing lulls three times, till it was a flat calm with heavy rain. The clouds 
then began to roll up in the Westward having a clear blue sky, but 
moving with great rapidity, when a mass of white water piled up 
several feet above the Ocean was seen on the port bow ! It struck 
the ship from the N. £. opposite to where the clouds had cleared up 
with the violence of a tornado, taking her aback, and sending her stem 
BO far below water that all hands took refuge in the rigging. The sail 
blew away and the wind shifting to the Westward, or aft, saved tlie 
vessel ; the sky by this time becoming clear overhead. AH the furled 
sails were blown from the yards and the iron work about the rigging 
wrenched and twisted off in a most singular manner. 

I omitted in the first edition of this work to insert, though intending 
to do so, the following extract from Mr. Redfield's valuable Memoir 
on the Cuba Hurricane of 1846, p. 94. 

• ** Wake** as »he was lyiny to. 
2 o 
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" Loeml Tsrmmda t« tkt Cubm Hmrriemmt, The ■feocNiDts from Matmazaa Bealioa i 
destructive phenoinenoo of this kiod u iMvin^ taken plaee at Yaba» ( hi the eeotnl 
pert of Cube, Let. ^239 ; Looir- 79* 34. ; oo the right of the axis Hoe,) daring* the hor- 
rieane. It is deeeribed as " a tremeikknu waier-spoet which pesaed throogh the pleer, 
doing much damage," and con6oed to a narrow path. " The effects were the sane at 
if a violent river bad mn through the town, leaving a kind of channel.'* This case has 
since been mentioned, erroneously, as having oeenrred in Mexico. 

" The appearance of violent tomado-vortiees, within the body of a great atorai is not 
new nor very unfreqoent A remarkably destmctive ease occu r red at Charlestoa, S. C, 
on the 10th of Sept^ 1811, during a great storm which visited our coast It caaaed the 
loss of a great amount of property and about tvrenty lives. Its track vraa about oas 
hundred yards wide ; and it followed the course of the local storm-wind, from South- 
cast to North-west, transversely to the progression of the great storm. Two very vi»> 
lent tornadoes appeared in New Jersey, in a general storm, on the 19th of June, 1835, 
moving in different, but nearly parallel paths, at an interval of several hours. I'bese 
pursued the course of the higbvr general current which then overlaid the great storm.* 
Several other tornadoes, together with numerous gusts and severe thunder squalls 
appeared on the same day, in different places, within the compa<s of the same general 
storm. Another tornado occurred on the 13th of August, 1840, at Woodbridge, near 
New Haven, Ct, during a general storm and followed the local direction of the «torm- 
wind from $• S. £. to N. N. W, ; transversely to the course pursued by the larger storm. 

*' These with other cases which might be adduced, may serve to shaw that the small 
tornadoes which sometimes occur in great storms, have no essential or inherent connec- 
tion with the vortex of tbe larger storm, even in those cases in which the courses of pro- 
gression may chance to coiocide.^t 

374. But we have even an instance of the transformation of a 
water-spout into a atorm, though the word tised heing tempSte^ we 
cannot affirm that it was a Cyclone. The following is translated at 
length from M. Peltier's work, p. 258, in the Chapter giving the 
detailed relations of water-spouts. 

Atlantic Ocean not far from the Gambia River, 2nd Sep- 
tember, 1804. 

'* No. 41. Day and night water-ipout (trcmU), which lasted fourteen hours ; aluminotti 
column in its whole diameter ; complete calm before iu formation i iky excessively OTercast. 
frightful itorm (UmpiU) during its existence ; pleasant breeie from the West afterwards. 

" I owe to Doctor Iioymerie the account of a spout {tromht) which he saw on the 
2nd September, 1804, being on board of the cutter L« Vautour. This vessel sailed 

* One of these wss the new Brunswick tornado, described in the American Journal, 
Vol. XII. pp. 69, 79. See also foot note. Vol. XIII. 276. 

t In like manner, common thunder-storms are often known to appear in or above the 
local portions of great storms. An examination of this class of storms, will show that 
the narrow tornadoes and thunder-storms often extend to a greater height than the great 
gales or hurricanes. 
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with letters of marque (a privateer trader 7) and was coining from Cayenne towards the 
coast of A frica ; they were not far from the Gambia when this meteor occurred. Be- 
fore the spout was formed it was a dead calm. The precediogr days had been very hot» 
and since the morning the sky bad been covered with numerous thick clouds. The 
cutter was chasing an £oglish slaver, when all at once tbey saw a column of water of 
about a hundred metres* which rose up from the sea and went upwards to join a column 
of vapour which descended from a cloud. At this moment the calm ceased and the 
tempest (tempite) began to blow with violence. We have preserved Doctor Xieyme- 
rie'a expression of a column of water, though we are persuaded that it was not liquid 
water of which it was formed, but water in the state of a dense vapour, as has repeatedly 
been shewn. This column was luminous in its whole diameter ; it had a phosphores- 
cent appearance, and was slightly yellow or fawn-coloured. The sea itself was on that 
day resplendent with light, and the vessel left after it a long track of fire. This spout 
as well as the storm (UmpSu) which accompanied it, lasted fourteen hours, and caused 
numerous shipwrecks on those coasts. It did not terminate till four in the morning of 
the following day : so that it had commenced about two in the afternoon, and had 
lasted a great part of the night. 

" Obtervation (by BS. PeltUr). I think that the luminous state of the cone of the 
spout would be often observed if this meteor occurred frequently at night from the pre- 
ceding facts,t the column was formed of vapour and not of liquid water, the phospho- 
rescence of the waters of the sea exists no longer in the column ; the light by which it 
was pervaded can then only be derived from the infinite (continued) dischargees which 
constitute an electric current and not from a true phosphorescence." 

375. We may remark on this, as to the light, though it is strik- 
ingly analogous to what we know has taken place in some Cyclones 
(p. 185, Note) that, allowing the water at the base to have been mere 
vapour, if it rose from the sea it might undoubtedly, even in that state, 
be still phosphorescent ; but apart from this, the storm following or 
accompanying the spout is always of very great interest. Unfortu- 
nately being a privateer, and apparently a colonial one, there is no hope 
now of obtaining a copy of the Fautour^s log by which we might clear 
up the question of what kind of a storm (iempSie) it was ; and if, 
which also is doubtful, the spout lasted all the time ; for we can hardly 
suppose in spite of what is said, that the vessel remained in sight of it. 

The expression used, and which I have exactly translated, may be 
intended to convey that the spout was seen in various places by the 
vessels shipwrecked? 

* About 338 feet ; and in diameter no doubt is meant, by what follows, though not 
so expressed. 

t Adduced by M. Ptltier, in his work, from which he concludes that the lower 
half the column of a waler-tpout is not water, but dense vapour ; in which he agrees 
with most other wnten* 

2 o 2 
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3/6. We muflt not pass by another peculiarity in wind and water- 
spoutSy which is, that great numbers of them are described in the 
different relations collected by authors, as being accompanied by noia^ 
of all kinds and degrees ; ** from the hissing^ of a serpent to the noise 
of heavy carts on a rocky road,'' says BI. Peltier^ or of ** a cascade 
falling in a deep Talley/' say other accoonts ; and these noises are 
usually more violent on land than at sea. 

377. In reference to the peculiar noises heard at the passage €^ the 
centres of Cyclones § 246 to 249 p. 180 this is remarkable, and deserring 
of future attention ; as Ls also the fact frequently referred to by the 
accounts given in M* Peltier'a work, that the sea often shows, at the 
commencement of water-spouts and even of tornadoes, a remarkable 
agitation like a boiling (bouillonement) , This on a larger scale may 
be a pyramidal sea, if we allow electrici^ to have any part as the 
cause, or even as the effect, of a tyfoon. 

378. It may be useful here to give some account of BC* Peltier's 
able work, Sur lea Trombe8;\ which not having been translated into 
English (that I am aware of) is probably unknown to the majority of my 
sailor readers at least ; yet its contents are often so essential to the right 
understanding of much that we have to set forth in this Part, that I 
should not fairly accomplish my purpose of placing before the seaman, 
in a plain and intelligible form, all that is known of our new Science in 
all its relations, and of indicating what has yet to be enquired into, did 
I not make him acquainted as briefly as I can with the contents of the 
work. 

379. M* Peltier's view then of land and water-spouts (or of 
whirlwinds and water-spouts, which the French class together in their 
word Tromhe^ but of which he perfectly preserves the distinction in his 
descriptions and experiments) is, that they are, *' but transformations 
of another meteor." And this meteor he affirms to be an electric 
action ; not simple, but one compounded of the electric state of the 
cloud, and of that of each separate globule or particle of air or vapour, 
composing it, and generally speaking analagous to thunder-storms in 
many points, but acting with greater intensity. He affirms and shows 
by many proofs, that the visible clouds above, are not the only ones in 

* Horsbnral^ (Introduction, p. VIII.) mentioos the hissingr* 
t OburvaUoM tt lUchtrchgs experim$ntalet tur Us cauusqui eoncour$nta la ft 
tion dts Trombis. Par, M. Alh, Peltier, Paris. H. Cousin 1840. 
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the atmosphere, but that there are also invisible (because transparent 
and uncoiidensed) ones ; which like the others may be electrically 
charged, and produce the same pheenomena, though perhaps in a 
weaker degree. 

380. M* Peltier next pomts out what are in his opinion strictly the 
essential phsenomena to constitute a trombe, (whirlwind or water-spout,) 
and what are those which do not appear to be so, or wliich occur only 
incidentally ; and amongst these last he places the whirlwind motion, 
and currents of air forming a whirlwind, as not being constantly ob- 
seryed in them. 

381. He then proceeds by various ingeniously contrived and in- 
structive electric experiments, by conductors with balls and points, or 
a single point, to reproduce upon leaves of copper-foil ; dust and smoke 

'of resins over water ; and upon water alone ; gyratory moTcments ; 
repulsions /rom the centre; horizontal and Tcrtical whirling clouds in 
the smoke ; bosses or umbels of water* ; deep depressions in itf ; the 
raising of light bodies ; the production of vapours ; and even vapours 
of pure water from an acidulated mixture ; accounting thus, as he fairly 
observes, for all the essential and usual phsenomena of spouts. He 
adduces then many relations of land and water-spouts, which have 
shewn all the electric phsenomena, and concludes the first part with 
tabular statements of spouts (trombes) and of all other analogous me- 
teors, so as to give a complete and highly convincing body of evidence 
in a small compass. The second part of the work consists of the 
detailed accounts of the various instances cited in the tables. The 
whole is indeed well worth the perusal of meteorologists and of seamen, 
for the numerous points of relation which it shews with Cyclones, and 
of enquiry which it suggests to every intelligent man. 

382. BI. Peltier has collected in his work, in three tables, 137 
accounts of water-spouts, beginning with Thevenot's in 1674. The 
results of these, of which we should note that 66 are properly water- 
spouts seen at sea, or on lakes, rivers, &c., while the rest are whirl- 
winds or wind-spontSt or electric columns acdng on land, he states to 
be as follows — 

* An eiperiroeDt knowa uDce the days of the Abbe If oUat (a coDtemporary of 
Fraoklio) remarks M. Paltier. 

t Often seen and noted in accounts of water-spouts at sea, and from M. Psltiar'B 
eiperiments, it would seem that allomate risings and sinkioffs can be produced, forming 
miniature waves. 
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" Iq the 137 iosUncet cited— 

37 Spouts* have had a gyratory movement, eontinaous, or with aome intemihteoet 
or but for a short time with others ; frequently only a portion of the vapours had thii 
gyratory movement 

25 are noted as having no gyration, or this may be directly ioferred from the 
dttails. 

The accounts of the other spouts (trmnbu) not specifying if there waa or was not any 
gyration, the presumption is in favour of the negative, for an account indicatea wAtt 
exUtit and not what do«s not eiist.t 

33 are stated to have occurred during a more or less perfect calm : we might add to 
these, those which have taken place during a light wind or a regular breesa blowiag 
from one side only. 

56 have been accompanied by thunder, lightning, or electric signs of this kiod. 

10 have occurred beneath a cloudless sky. 

19 have exhibited vapours ascending within the column, 7 have shewn desoendiag 
vapours. 

15 accounts are relative to several water-spouts together. 

7 spouts have been double, triple, &c., (muUlpU) *, some have divided and re- 
united. 

15 have carried up liquid water, and some accounts shew that the aea was hollowed 
out below in a conical shape. 

3 water-spoutB at sea in which ascending vapours were distinguished, having been 
crossed by ships, have discharged fr$ih water. 
6 spouts took place at night. 
3 were formed between the clouds." 

383. There appears then no reason to doubt, that most, if not all 
water-spouts are in point of fact whirlwinds, i. e., are whirling rotuid 
at the visible part or column, and that thej are probably surrounded, 
as Professor QESrsted thinks, by an invisible column of air which is 
also a whirlwind, and this view b moreover confirmed by several ex- 
amples, adduced by Col. Reid. I believe also, that most sailors 
wotdd be able to corroborate it. The last well recorded instance we 
have of its being clearly and indubitably shewn, is, that of the water- 
spout which passed through Sir Robert Stopford'i fleet near Vourla, 
of which the rotation was clearly seen ; it also *' shook the ships* sails 

* As just remarked, the French use the word Trombe to express both a water-spout, 
and what we should call a whirlwind Thus, they would have no separate word to 
express the sea and shore-spouts described at p p. 265—271, assuming as is there shewn, 
that the meteor is but one and the same. 

X n. Paltier forgets here, that, in relations of all kinds, every thing depends on the 
accuracy, and memory, and habits of mind of the observer and relator; and that in 
a number of narrators, some from negligence, or from supposing the tuming.round to be 
admitted of course, or as of no moment, might omit to sUte it. 
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violentlj, and small articles were whirled about as in a land whirlwind." 

Reid. 

As to the direction in which thej turn, this seems to be qaite un- 
certain, as far as all authorities go. 

384. The great water-spout which fell on the Island of Teneriffe 
in Nov. 1826, appears by Mr. Aliion's relation in the Philosophical 
Magazine, to have been at once a water-spout on the island, discharg- 
ing enormous volumes of water and tearing up the soil, and even the 
tufa rock, into deep ravines, while numerous globes of fire were seen 
at sea and on shore and a true Cyclone was blowing out at sea. How 
far all these were connected it is impossible to say, from the imperfect 
nature of the accounts, but the circumstance of their occurring together 
and on and about a volcanic island, is of great interest. 

385. Commencement and breaking up of Cyclonei* The 
most natural questions which arise in the mind in considering these 
meteors, are the constantly recurring ones of " Where and how do they 
begin ?*\ " Where and how do they end?** and we are yet involved 
in utter mystery as to these two essentials to the history and right 
understanding of Cyclones. It is clear that there must be some begin- 
ning, and an ending somewhere ; but none of our researches have as yet 
disclosed to us any thing on this subject beyond remote conjectures, 
and vague probabilities. 

386 . Mr. Thorn thinks, p. 163 to 164, that in the formation of a Cyclone " it may 
embrace several small vurticea formed by the gradual effects of the wide exterior circle 
in withdrawing air from the internal space." 

The following instances, both of which have occurred in the Bay of 
Bengal, and at or about the commencement of' a Cyclone of great 
severity, seem to me worth recording. The first is from a letter from 
Captain Buckton, of the brig Algerine, printed in my Seventh 
Memoir, Jour. As. Soc. Beng. Vol. XI. This vessel appears, not 
improbably, to have had a Cyclone overhead, which crossing the Bay 
from the Southern Andaman to Point Palmiras^ afterwards became the 
Calcutta Cyclone of the 2nd and 3rd June 1842. There must be an 
error in the reading or the Zero point of the barometer I presume ? 
and that it was 29 and not 28 inches. 

*' On the 28th May, in Lat. 10^ North, Long. 9V^ 26^ East, the sky became a perfect 
dense masB of black clouds, with the scud flying rapidly past from N. E., S, E., and 
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W. S. W. , the wind light, and the aea rmog in bubblet, m if the wiod wan blowiif 
from every poiol of the coropan, hiwiog and rmug up in bubblet like a boiJiof eeai- 
dron. Here the barometer fell to 28.G0. ; this being exceMively low, for so low a lati- 
tude ioduetd us to make every preparatioo for severe weai;|ier. From this time aniil 
the Ut June, Lat. 15^ 2^ North, Long. 87^ 58^ Rest, ezpeiieooed an increaaior gak 
steady from S. S. W. to S. W. by W. with much lightning, and a very heary appearanee 
all round. The barometer rising and falling according to the strength of the squalls, or 
the preponderance of rain from 28.70 to 28.56. On the 2nd (civil time,) the gaic 
increased so as to oblige us to lay to, the barometer having fallen to 28«45. ( Lat. 17* W 
North, Long. 87* 6' East.) 

" At 9 A. M., experienced a cross sea, seuing in from S. W., N. W^ and N. £., the 
former preponderating ; the rain pouring down in torrents, the gale increaatng, and the 
squalls blowing with fearful violence from W. S. W., and shifting suddenly from that to 
N. W., N. N. \V., and as far a« North ; the barometer gradually falling until it came 
down to 28.18 ; at midnight more moderate, the barometer up to 28J36. Steady gale fnm 
S. W. b. W. decreasing toward noon when Lat 19* KX, Long. 86^ 42' so as to enable 
us to make sail 3 p. m., until llh. 90m. p. m. of Friday, when the barometer again fell 
to 28.20, during a most severe squall from N. W. ; False Point was then bearing about 
N. W. 12 miles." 

387. The next example is that of the ship FemoH, Captain V0SS9 
from England bound to MadraSy in a note dictated to me and subse- 
quently corrected bj him. It commences on the 26th November, 1845, 
and at this time, or rather between the 27th and 28th, seyere Cyclones 
were raging both in the Northern and Southern hemisphere, and be- 
tween the same meridians, though distant about 13® of latitude from 
each other, with a heavy Westerly monsoon blowing along the Equator. 
These Cyclones form, the subject of my Eleventh Memoir, (Journal 
As. Soc. Beng. Vol. XIV.) and on the 28th, the Vernon was distant 
at noon about 400 miles from the centre of the nearest Cyclone then 
raging, though in two days more another (for there were two in the 
Northern hemisphere) was developed on this very spot. The Femon 
is a remarkably fine frigate built East Indiaman of 1,000 tons, belong- 
ing to Messrs. Green and Co. 

" Ship Vernon, Novembtr 26(A, 1845. It began to get gloomy and the clouds were 
whirling about above in a remarkable manner, wind variable from the Eastward below, 
and in puffs. Barometer not much under 30.00 (about 29.95.) 

" On the 21th, Barometer had fallen to 29.85, dark and gloomy weather, still 
variable from N.E. to East with squalls, confused swell all round, cloudu very low 
and lowering, with appearance of bad weather, Lat. 9° 6' North, Long. 85® O' East 
Bar. 90.0 'I'her. 83®, clouds still moving in all directions ; kept snug at night > very 
squally with rain from East to N.E., sea getting up. 
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" On tkt TSth. At Dtyligfat wind, Btr. at 39.70, every appearaoce of bad weather, 
wind iocreasinff, variable and threatening from E.S.E. to N.£t Double-reefed, &c and 
sent down royal yards towards noon. Lat. by acct. 10^ 46' North, Long. 84* T Bar. 
29.80 Ther. 78*. We appeared to have got between three clouds ; wind then came 
in hard squalls (ship with top-gallant sails furled and courses up, topsails on the cap 
and reef-tackles doae oat«) Forked lightning but not much thunder, squalls from 
N.E. then North and N.W. and right round, and thus the ship went round fix turn* m 
4i6ott( 90 minuUi following the wind, with after yards square and bead yards braced up. 
The rain falling literally in heavy sheets, so that it was hardly possible to stand ; 
the men obliged to hold on, decks half full of water. The wind not moderating with 
the rain, but blowing in tevere gusts. After this the wind steadier but still from 
about N.E. to E.S.E. with sharp squalls obliging as to lower the double reefed topsails, 
very dark and gloomy. 

" On the 29th ; more moderate, still blowing hard witb gloomy weather till sunset 
when it became 6ner.^ 

388. "With the foregoing examples, and remembering what has 
been said with respect to whirlwinds and water-sponts, we may venture 
to consider a little how Cyclones may commence. It is much too 
soon to affirm, or almost to suppose, that they do commence in any 
one particular way, and we must remember also that even to describe 
clearly the mode or modes of action (for there may be more than 
one) by which they commence, could we do so, does not at all affirm 
any thing of what causes these actions. In a word, that we are here 
essaying to describe, or suppose, effects and not causes ; and if I give 
any space to the discussion of what we are yet so imperfectly informed 
of, it is because I think it very essential that the thoughtful and 
careful mariner, as well as all who desire to aid us, should, to use a 
sporting metaphor, be put upon the tracks and scents by which they 
may furnish us with useful notes. 

389. A Cyclone, then, must commence, at sea, beneath, upon, or 
at some distance above the surface of the ocean. That it commences 
beneath the ocean we have no sort of evidence or of analogy to lead us 
to suppose : and we are therefore reduced to the last two cases ; i. e. 
that it commences at the level of the ocean or in the atmosphere. 

390. Now the proposition that Cyclones begin at the surface of 
the ocean is certainly a highly tenable and probable one ; so far as that 
we may assume that a vortex of any size, or form, or force, may be 
produced and sustained for any length of time, by counter streams of 
wind, of sufficient force and dimensions, meeting side by side, and thus 
generating, as in water, a circular motion. If they met direct in front 
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of each other we should look rather for a calm, or at most a succession 
of small whirls. 

Bat beyond this we are stopped ; for we are much at a loss to 
imagine how two mere monsoon gales can generate forces so far above 
their own velocity, and then this theory affords us no sort of clue to 
the progressive motion, which is as extraordinary, if not more so, than 
even the rotation. 

391. One would suppose also, that we should have had, far more 
frequently than we have, some traces of commencement in segments ,* 
as in Mr. RechendorPa dust whirlwinds, p. 263 or in vortices as in 
Mr. Thorn's supposed case. We have also another difficulty of no small 
magnitude in this hypothesis (supposition) that thje Cyclones are whirh 
produced by opposite or lateral streams of air at the meeting of the 
trades and monsoons; which is, that it seems to prove too much; 
for, if we admit this, why not also allow that, at least for the six 
jnouths in which a monsoon crosses, or is opposed to, the trades, 
there should be a constant succession of the Cyclones? while it ii 
notorious that they only happen during certain months in most parts, 
and sometimes none occur in the season, and they are moreover, to 
all appearance, and as far as surface winds are concerned, generated 
both within the trades and without their limits and those of the mon- 
soons. 

392. The remaining possibility then is this — Are they originalltf 
formed above the earthy and do they descend horizontally (as horizontal 
disks) or inclined at an anyle, and of a considerable size at first f for 
we know that they both dilate and contralst, as whirlwinds and water- 
spouts do when in action, at the surface of the earth. 

393. Every theory which pretends to account for any natural pro- 
cess, such as a meteor like our Cyclones, should account fuUj for or 
admit all the principal phsenomena of it. If it does not do that, it 
cannot answer the questions put to it. Let us see how far the theory, 
that Cyclones may be formed in the atmosphere and are in fact disk- 
shaped vortices, descending from above, will do so. 

1. The Cyclones may be so formed, either electrically or by the 
mere dynamical (mechanical) forces of currents of air causing whirls 
or whirlpools. 

2. They may be formed, both at the sides and at the upper and 
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lower surfaces of difiPerent strata of clouds. In the last case the action 
18 more probably electric than m the former. 

3. Being once formed and in action, tliey maj either rise higher, 
or descend or plunge downwards, from various causes. 

4. They may also be admitted to extend themselves greatly, or to 
diminbh in diameter ; and finally to exhaust themselves by their own 
violence ; or to break up and disappear on reaching the land from sea^- 
ward. 

5. They may be supposed as in the analogous cases of water- 
spouts to have a calm centre, however this is formed and sustained. 

6. They might have great developments of clouds and rain and 
sometimes of electricity, both at the centre and circumferences. 

7. They would be more apt to be generated in parts where the 
upper currents of the atmosphere, of various temperatures, degrees 
of moisture, electric states and other differences, may be supposed to 
meet in large bodies, than in those parts where perhaps these currents 
are more regular, and less liable to be in states widely differing from 
each other, or to be interfered with by their contact with, or approach 
to the earth, and its constant electricity. 

8. They might also, from many causes, not be disks parallel (truly 
tangential) to the surface of the globe, but be inclined forwards. 

9. As they are certainly disks ; if we suppose them at first truly 
horizontal above and below, they must, when pressed down to contact 
with the earth, over a space of 300 miles, be much thinner at the centre 
than at the edges. A flat disk, of 300 miles and ten miles high at ita 
edges, would be but 7-2 miles high in the centre ; supposing that it 
did not curve, but remained horizontal above and only curving below ; 
becoming thus what is called in optics a plano-concave lens ; and one 
of three miles in height at the edges would be only two-tenths of a 
mile thick at the centre. 

10. If generated above the surface of the earth, and by electric 
causes, there might be, according to the nature of the electric action, 
as we have seen by M* Peltier's experiments at p. 277, a disk or 
umbel of water raised at the centre, which would move onwards with 
the electrified clouds above ; or in some cases there might be a depres- 
sion and circular currents.* 

* M. Ptltier's were outward circular currents, it should bt noticed. 

2 o 2 
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See also as to this at p. 150, Mr. Hartl&'s account of tlie electric 
action of a thunder *stonn on the waters of the sea, as registered at 
Ramsgate Harbour. 

11. If so generated there might be more than one Cyclone formed 
at the same time, <Nr they might divide or unite, and a Cyclone might 
at first, like a water-spout and iU cloud be stationary, and then moTS 
on at a greater or less rate. 

12. A Cyclone in full action, being as we have assumed a disk only, 
might be lifted up by an obstacle, as mountains, hillsi &c., and cross 
them as well as intervening Tallies, so that the clouda might be seen 
by the inhabitants " whirling about in an extraordinary manner,"* 
and then descend again to a low flat country or on the ocean. There 
is no doubt that this has very frequently occurred in storms crosang 
the Peninsula of India, or trayelling inland from the head of the Bay of 
Bengal. 

13. If a Cyclone was formed, as whirlwinds and water-spouts cer- 
tainly are, above, and from the same causes, it might like them, pro- 
duce in a stronger degree and especially towards the centre, peculiar 
noises which in the water-spout, are described as rumblings and hiss- 
ings, see p. 276, and in the Cyclone as ** roarings," ** thunderings," 
"yellings and screamings." See p. 181. 

14. The unequal duration of the different sides of a Cyclone, may 
also in a great measure be accounted for, by supposing them to be de- 
scending disks. The fact that the front or advancing side of a Cyclone 
is almost always of much longer duration than the latter part, is too 
well known to require any instances in proof of it. 

15. Now if we suppose a disk to descend horizontally, no doubt its 
force and duration may be equal on all sides ; but if we suppose it at 
all inclined, in a plane of which the lowest part is in front, we must 
equally suppose a part of it lifted up from behind. We know almost 
nothing of the actual facts, and can therefore only adduce suppositions. 

394. We thus see that if we suppose a Cyclone to be formed in 
the atmosphere between strata of clouds, in the same or opposite states 
of electricity, and then from any cause to descend or settle down upon 
the ocean, it would fulfil all the conditions which we have set down ; 

* I'hit exprcMion occurs ia a report printed in one of my Memoirs, tDcl the equivs- 
lent to it in others, and in those of Mr. Bedfield. 
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and these are not only the principal, hut most of the secondary ones. 
It is yery true that these might he also fulfilled hy Cyclones formed at 
the surface of the earth or ocean> hy contrary or side-long winds, hut 
then we haTe the ohjections that I have hefore cited, p. 282 ; i. e., 
that they should he constant during the opposing or crossing monsoons, 
and should occur much more frequently than we know them to do* I 
desire to he understood here as hsTing been simply desirous to set forth 
the probabilities on both sides, and only as offering this one amongst 
others which may he proposed ; waiting for evidence to confirm or 
refute it : In other words, this theory is yet '' lying at single-anchor." 

395. The relation of BIr. Redfield's explanation of the fall of 
the barometer, and of the actual barometric curves, as shewn by our 
Plate at p. 215, to this view of the possible mode of the origin and 
continuance of Cyclones is closer than would be at first imagined i* 
for we may easily suppose a storm-disk, formed above, and not yet 
descending to the surface of the earth or ocean, but still affecting the 
Barometer. At its first formation, it is clear that it may be, if formed 
between two horizontal strata of clouds or gases, very thin ; or if formed 
as a vertical column between the eides of masses of cloud or gas, to be 
yet very short, till it extends and thickens (or lengthens) before it 
reaches the earth ; and all these modes of origin, increase, and action 
might go on with fine, or at most in cloudy weather below, and be 
only indicated by the Barometer ; and when the Cyclone descended, 
its effects would be felt at once in various places at great distances 
from each other, and this seems to be what really occurs ; for we have 
nothing which will allow us to say that we'have traced a Cyclone from 
a mere whirlwind to a full storm. We may even go a step farther, 
and suppose that as (apparently) the greatest condensation is at the 
outer part of the circle, the disk may reach the earth in a curved form, 
so as to he first felt at the outer zones. All this, it is true, is conjec- 
ture and highly uncertain, but observation may do much for us in 
clearing up many of the questions I have adverted to, and a single one 
may throw a flood of light upon a dozen others. 

396. In reference to this, I translate from the Italian of Rama* 

* I am aware, that I am, m part, tupportiog here one theoretical view by another, 
and that such U but weak acientifio logic ; but the barometric curves are indubitable 
facts, and the calm oantres are equally ao. 
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sioy not having the original Spanish work to refer to, the foUowii^ 
remarkable passage from the HUtoria General de las Indias of Per* 
nando De Oriedo^ Book YI., Chap. III., describing the great 
Hurricane of St. Domingo in 1508, abridging it a little in matters not 
essential to our purpose, and distiuguishing a few passages bj italics. 

" Hurricane ( Huraeant) io the lanfftttge of thii Island, meant properly an eroeMvelf 
tempettaous ttorm, for indeed it it nothing else but a violent grale, together with rain. 

Now it happened that on Tuesday, the 3rd of August 1506, ( Father. Iflcohw 
Oriedo, being then governor of the island,) that about noon, an exceeding great wind 
with rain came on at once, which VMi ftU at the sam§ time in many iita in the iilmnd, 
and there arose from it suddenly great damage, and many estates were ruined. Io this 
city of St. Domingo, all the straw houses were prostrated, and tome even of Ikoee of 
stone were much shaken and damaged. At Buena Ventura, all the houset were de- 
stroyed, so that for the many who were ruined there, it might more properly be called 
Mala Ventura.* 

U And what was worse and more grievous, was that in the harbour of the city more 
than twenty ships, caravel*, and other vessels were loeL The Narthsrly wind was so 
strong that as soon as it began to blow hard, the seamen did every thing in their power 
by laying out more anchors, and fastening by more ropes to secure their veseels ; but 
the wind was so violent that no precautions could withstand it, every thing was carried 
away, and the force of the wind drove all the vessels, large and small, out of the port, 
down the nver, and they perished in various ways. But tha wind changing snddaniy t; 
the oppo9it« quarter, and with not (mi impetut and fury, blew from tk$ South at viot^itty 
as before from the North, when some vessels were driven furiously back into the port, 
and as the North wind had driven them out to sea, m> this opposite one drove them back 
to the port and up to the river. They were afterwards seen drifting down again with 
only the tops in sight above water. Many persons perished in this calamity, and the 
most violent part of the tempest lasted twenty-four hours, until the next day at noon, 
but it did not cease all at once at suddenly as it came on," 

The author then goes on to describe the frightful appearances and 
damage occasioned by the storm, and adds« that the Indians (and they 
were then a numerous people) said that they had frequently experienced 
hurricanes, but that neither they nor their fathers had ever before ex- 
perienced the like for its extreme violence. 

397. There can be no doubt, first, that this was a true Cyclone, 
and one of extreme violence, but the remarkable part of this relation 
is the stress which is laid upon the very sudden . commencement of it 
in many places at once ; and the Spaniards even at that early period 
( 1 6 years after the discovery of America) had many settlements along 

* Buena ventura *' good luck :" Mala ventura *' bad luck." 
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the coasts, and probably far inland, for the gold washings and min- 
ings.* 

If we suppose the Cyclone to descend as a disk, this sudden onset 
of its fury in many places at once is exactly what should occur, and its 
gradual cessation so clearly and pointedly contrasted with the sadden 
beginning, is also snch a description as might have been written in our 
own days of a Cyclone of the usual diameter of those of the West 
Indies or about 100 to 200 miles, descending with its centre on the 
Mona Passage, and traTclling along on an East and West track to the 
Westward, at a rate of 10 or 12 miles an hour. 

In reference to what has been said on the settling down of Cyclones 
as disks from above and on the lifting up of the rear or following part 
of a Cyclone I have recently in my 18th Memoir Jour. As. Soc. 
fieng. Vol. XVIII. been able to establish with tolerable certainty from 
the Logs of 22 vessels, that the advancing semi-diameters of the Cyclone 
of 12th, and 13th October, 1848, in the Bay of Bengal were respec- 
tively, as compared with the following or rear ones, as follows, viz. 

Advancing eemi- Following eemi- 

diameter, in front diameter, behind 

of the Cyclone the track, 

track. 
Miles. Miles. 

12thOct 140 90 

lathOct 115 65 

And that, as Mr. Redfteld suggests, the Monsoon or surface wind 
evidently forced its way beneath the following or uplifted half of the 
Cyclone. I have given on Chart No. III., which is that of the Bay of 
Bengal, and part of the Arabian Sea, an imaginary section of the latter 
half of a Cyclone lifting up on its rear quadrant, with a double scale, so 
that the reader may consider it as one of 150 or of 300 miles in dia- 
meter and of 5 or 10 miles in height. If we take it for example as 
a disk of 150 miles in diameter, we can easily see that while the 75 
miles of the vanf or front semi-diameter^ if it was moving at the rate of 

* lo 14d5, only three yeftrs after the discovery, the SpanianU were working gold 
mines at 60 leagaes distance from St. Domingo. See Bamiisio, p. 9, vol. III. P. 
Martyr's History. 

t The merchant sailor will recollect that this term is strictly nautical, as we have the 
van, rear and centre of a fleet. 
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6 miles an boor wonld take 12^ boun to pass over a ship hare too, or 
ao island in its track, a slight inclination of the disk might elermte the 
tear half sofficientlj for it to leaye 20 or 30 miles ctf that part free 
from its surface action, so that in sach a case the centre of the Cjdone 
wonld have 75 miles of the storm disk, with its nearly regohur ^renlar 
.winds, before it, representing 12^ boors of duration, and only 45 wiilft 
or 1\ hours of duration behind it ; and so on in any proportion to 
which we may extend the sise of onr Cydone disk. The occurrence 
of lightning in that part only of the dbk, where we may aappoae the 
Cyclone to have been lifting up as noticed at p. 187» $ 260 will for- 
cibly remind the sdentific sailor of the sparks from the oondensing 
disk of the electrician. 

398. The descent or settling down of Cydones was also diatinctlj 
proTed in this instance, for there were ships on the 10th and 1 lUi of 
October, so rituated between the Eastern and Western shores of the Bay 
of Bengal, and to the Southward, that had any Cydone existed on those 
days we must baye had full evidence of it ; and yet on the 12th of 
October in the very middle of the Bay (Lat. XT' 48^ N., Long. 89"* 
18^ East), we had three ships with light yanable winds within a 
drcle of about 50 miles in diameter, while for a space of about 300 
miles in diameter round the same centre, a true Cyclone-hurricane had 
commenced which is fully traced to Point Palmiras, and in which seven 
vessels disappeared, and fourteen were more or less dismasted. There 
is no doubt also that this Cyclone before settling down in the Bay had 
crossed some other land, the Andamans or Point Negrais, for it brought 
with it in its calm centre, and when it first settled down, vast numbers 
of land birds, insects, &c. It is possible, as to time, that thb Cydone 
came originally from the China Sea where a severe one, in which 
H, M. 8. Childeri was driven on the Pratas Shoal, was raging on the 
9th ; but if it did so, it was lifted up by the high land of Cochin 
China. In this last case it would not be exactly that of an originally- 
formed Cyclone settling down it is true ; but if it did not come from 
the China sea then it is so. 

399. So far as to the origin and continuation of these tempests. 
With respect to their termination, we may well suppose it to arise 
from the causes above being exhausted* or from the storm's ** rising 

* At a thunder ••torm cetaes, when (he electricity of the doudi ii diicliarged, whioh, 
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up" or from its frictioii on the surface of the ocean or land, which 
must be a very considerable element in the exhaustion of the motive 
force. 

As regards the possibility that one of the modes of termination of 
Cyclones may be by " rbing up," as well as that they may be formed 
above and descend to the surface of the globe« I give here, without 
abridgment, a remarkable extract from the Log of the ship Smth- 
amley. Captain Jeimfagi, printed by Dr. Thorn in his Memoir on 
the Cleopatra's (Malabar Coast) Cyclone of April 1847»* premising 
that the position of the Smthamley on this day the 20th, is exactly 
upon the produced line of the track of the Cyclone, which however I 
have not been able to trace satisfactorily as a Cyclone, at the surface 
of the<Ocean, beyond the 18th, when it was of terrific violence, dis« 
masting the ship BuckinghatMhire after probably destroying the Steamer 
Cleopatra, and committing other extensive ravages. The position of 
the centre on the 18th, was about 3^ to the S. S. £. of the Sunth* 
amley*9 on the 20th. 



44 



Experienced on the 20th (Lat. 17^31' N. ; Long. 12* JX/ East) the height of the 
gile : it blew at times very hard. Obliged to lower the double reefed topsails on the cap 
and stood to the S. S. W. (he was bound to Bombay and his direct course was ^. N. E* 
or thereabouts) when I invariably found I ran out of the gale. These violent squalb 
always came on from 8 to 9 p.m., and continued two or three hours from N. £. to 
East, accompanied with heavy rain, lurid lightning, and a long rumbling noise like stif- 
led or distant thunder, Imt (vahieh) appeared qmte above-head^i These N. £. squalls 
forced themselves up against a strong double-reefed breeze from the N. W. and West« 
leaving actually no calm space between the two winds, but took us flat aback. On the 
20th it blew quite a gale of wind from the West to N. W. washed a man from the jib- 
boom, and lost him. With very hard carrying could bear double reefed top-sails. I 
consider I was in one of the spokes that led to the centre of the hurricane, and had I 
continued standing to the E. S. Eastward in the N. E. squalls would in all probability 
have been dismasted. It always kept clear to the Westward, and very black to the 
Eastward, thus I chose to stand to the first" 

Capt. Jenningi who appears to have understood the law of storms 
according to Mr. ZSspy's theory '* of spokes leading to the centre/* 
evidently speaks here of the squalls of the 19th and 20th, and perhaps 

admitting Cyclones to be electric phenomena, offers a strong analogy : and we may 
note by the way that it also furnishes an argument against the dynamical theory ; for 
as soon as the Cyclone is over, the monsoon again returns as before in opposition to the 
trade-wind. 
* Timnsactioiis of the Bombay Geographical Society. f Italics are mine* 

2 P 
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part of the 2 lit, daring which days he mB% as I should jodge, nmniiig 
close to, or right heneath the lifled Tortex of whidi the sodden N. £. 
squalls and noise overhead were strong evidence ? We hare anforto- 
nateljno Barometer with this Log : the indicataons of that instmnieDt 
and of a Simpiesometer in these squalls would have been of h^ 
interest. 

400. We should not conclude these views, however^ withont re- 
marking that while almost all the pheenomena of Cyclones can be ae* 
counted for by either mode of formation, i. e., at the snrfitfe, or £u 
above it and afterwards descending, there is another great law which is 
wholly unaccounted for by either of them, and this is the Law of thbir 
Rotations ; so invariable in each hemisphere that we find nothing 
approaching to a doubt of it in all the numerous investigations which 
have been made ; but we do find that the mere water-spouts and the 
dust whirlwinds, which we may suppose to be generated near the 
earth's surface, turn indifferently either one way or the other. 

401. Now this constancy of revolution for the great Cydonei^ and 
violent, though smaller, tornado-Cyclones, would incline us to believe 
that their motions are dependent upon some invariable system of at- 
mospheric influences beyond the reach of mere terrestrial causes ; and 
the dynamical theory (of the Cyclones being occasioned by opposite or 
crossing /orcft of winds) seems wholly to fail ; even where its simpli- 
city at first sight recommends it ; for if we suppose a strong N. W. 
stream of air, and allow it to rush into the S. £. trade, so that it passes 
on the Northern side of a strong S. Easterly stream, the two may 
doubtless produce, at their sides, a whirl, which might increase to a 
Cydone, revolving Q or with the hands of a watch, as in the plate 
given p. 159, by Mr. Thorn; and if the forces continued it might 
also continue for days together in the same place. But nothing here 
would account for its moving forward across the trade, and its doing 
this is much against the supposition that the forces sustaining it are 
the mere surface winds ; for supposing a Cyclone to be so set in motion 
in 10^ South, and 90^ East, the N. W. stream of air must force its 
way across, and through some 10 or 15 degrees of latitude, to be still 
acting in the same way when the Cyclone reached the Mauritius ; and 
must moreover propagate a new kind of motion for itself, sideways, to 
follow the Cyclone on its track I and to continue to supply it with 
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forces. If we say, that the Cyclone is set in motion hj one cause, 
and then that it generates a force of some other kind, as electricity, to 
keep it in motion, we depart wholly from all good rules of scientific 
logic, and we had better at once go back to the other supposed cause—* 
whatever that may be. 

402. Again : If we take the N. W. stream of air to be blowing 
from the N, N. W., and the S. £. trade from the S. S. £. and to meet 
so that the N. N. W., stream of air is to the South of the S. S. £. one» 
it is clear that they may produce a revolution againet the hands of a 
watch, or (^) ; and we should then have a contradiction in the known 
law of revolution for the Southern hemisphere. We all know that trades 
and monsoons vary infinitely between the points from which they take 
their names. 

403. The Bay of Bengal and China Seas will give apt illustrations of 
this. In them the S. W. monsoon meets the N. East trade (the trade 
being called a monsoon while it lasts) and each prevul during six months 
of the year. It is about the period of the changes tliat the Cyclones are 
felt in greatest number and violence as will be seen by reference to the 
table at p. 260. 

Now if the N. E. wind meets the S. W. one ** dead an end," either 
a calm, or a whirl, or vortex, or a Cyclone, turning either way may be 
produced. If the S. W. monsoon be a W. S. W. one, and the N. E. 
monsoon an E. N. E. one to the north of it, we shall have a Cyclone 
turning the right way for the Nordiem hemisphere, i. e. agaimt the 
hands of the watch, but if the N. £. monsoon be a N. N. £. one and 
blowing strongest on the Eastern side of the Bay, and the S. W. monsoon 
a S. S. W. one, blowing strongest on the Weetem side of the Bay, it will 
turn the contrary way or with the hands of the watch like those of the 
Southern hemisphere. Now this never occurs, and hence it seems a 
forced conclusion to insist on the forces of the counter currents of 
wind at the surface of the ocean as the first cause of Cyclones. 

404. From all these difficulties, as well as from that great one 
which arises from considering that the effects of opposing winds may 
tend, after all, to produce as much calm as storm, we are freed by sup- 
posing the Cyclone to form above, and to descend as a whirling disk 
to the surface of the ocean ; when as Mr. Thom remarks, " their 
diameter is (may be) from 400 to 500 or even 600 miles." With 

2 p 2 
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respect to the rotation, also, we may then eanly allow that if they are 
formed far ahoTe ua, and are mainly electric phaenomeiu^ then they 
may be subject to influences and laws — the influences and laws of the 
electric state of the atmosphere at great heights — of which we are as 
yet as profoundly ignorant as we were of the dectricitj of steam tea 
years ago. 

405. When this passage was written for the first Edition, I had 
not seen Sir John Herachel's Aaironamieal Observation* at the 
Cape of Good Hope^ the following passage in which. Chap. TIL 
Obiervations on the Solar Spate, will occur to the scientific reader., 
and is well worth the attention of the sailor. 

" The spots, io this view of the subject, would come to be assimilated to thoae itgMW 
io the earth's surface, in which for the momeat hurricanes and tornadoes preYail^the 
upper stratum being tempbnurilj carried downwards, displacing by its impetus the two 
strata of luminous matter beneath, (which may be conceived as forminsr an babitually 
tranquil limit between the opposite upper and under currents,) the upper of course to t 
greater extent than the lower, and these wholly or partially denuding the opaque surface 
of the sun below. Such processes cannot be unaccompanied with vortical motioot 
which, left to themselves, die away by degrees and dissipate ; with this peculiarity, that 
these lower portions come to rest more speedily than the upper, by reason of the 
greater resistance below, as well as the remoteness from the point of action which is 
in a higher region ; or that their centre (as seen in our water-spouts which are nothing, 
but small tornadoes) appears to retreat upwards. 

" Now this agrees perfectly with what is observed during the obliteration of the solar 
spots, which appear as if filled in by the collapse of their sides, the penumbra dosing 
in upon the spot and disappearing after it." 

When we recollect that the solar spots appear only in two zones of 
about 35^ North and South of the sun's equator, and are separated by 
an equatorial belt on which spots are very seldom found, and that the 
existence of an atmosphere about the sim is now almost universally 
allowed, we are struck with the close assimilation so well noticed here 
by this illustrious writer, and we can easily conceiTC how our Cyclones 
seen from another planet, or from the moon, might also have the ap- 
pearance of spots more or less circular, or oval, or elongated, according 
to their places on the earth's disk and the inclination of the vortex to- 
wards the earth. 

406. For the present, then, we must content ourselves with care- 
fully registered observations, and these aided by the resources of 
science, may one day reveal to us the true cause or causes of Cyclones^ 
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as the carefully registered experimeDts of Franklin did to him the 
maguificent mystery of the lightning. We cannot in this research 
make the experiments, but we can vary them a little by trials, and our 
business is to observe them patiently and carefully in all their phases. 

407* A remarkable, and at first sight a very strong objection has 
been rabed to the whole rotatory and progressive theory by asking, 
how is it accounted /or ; if we suppose a body of air to be at the same 
time whirling round and moving forward ; that the side which is mov' 
ing in its rotation in the same line with the track, has not the wind 
o/ double, or treble^ the force of that in the opposite side? Since it 
must have at the same time a double set of forces, t. e., that of the 
rotation, and that of the progression acting upon it. 

408. This is simply enough answered if we suppose the whole 
Cyclone to be an electric meteor, composed of one, or many, close and 
nearly horizontal, but yet slightly spiral streams of electric fluid des- 
cending thus from the higher regions ; and in its (or their) descent 
giving rise to currents in all the air it successively passes through, but. 
not carrying this same air forward with it. It is evident that such 
currents might be spirally inwards or outwards, and we know from 
M* Peltier's experiments, quoted p. 277, that such rotatory cur- 
rents can be created, both in the smoke of resins and in water, by 
electricity.* 

409. It is evident that the objection quoted above tells with great 
force against the dynamical theory, or that which would suppose Cy- 
clones generated at the surface by the forces of crossing currents of 
wind ; because this affirms, that the whole body of the whirling Cy- 
clone is supplied with its air (wind) by these currents ; which then 
begin to move onwards, the streams of air doing the same, and that 
side of the circle which has its motion with the path of the Cyclone, to 
be therefore moving at a highly increased rate. We have also the 
difficulty of getting rid of the huge volume of air which by this theory 

* I do Dot overlook the fact, that in the smoke the whirls were botii horizontal and 
vertical, and that the currents in the water were, though circular, /rom the centre out- 
wards; but M. Peltier remarks in more than one place on our imperfect means, and 
on the extremely insigrnificant scale on which we can imitate the processes of nature, 
and that when we come to those of the atmosphere we are forthwith confined, for the 
most part, to experiment in and upon the air at the surface only. 
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must be at every moment poured in to supply the forces of the Cj- 
clone« and for this Mr. Bipy and Mr. Thorn assume their up-mor- 

ing currents. 

410. It appears to me that a simple, flattened, spiral stream of 
electric fluid generated abo?e in a broad disk, and descending to the 
surface of the earth, may amply, and simply, account for the commence- 
ment of a Cyclone ? and that its gradual propagation onwards, in such 
direction as the laws of the forces generating it in the upper regions 
may give to it, will ae simply account for its continuance and progres- 
sion ? and the exhaustion of the forces for its termination ? And 
nothing of all this is gratuitous supposition ; for we have all seen, if 
we have not carefully remarked, the actions of opposing thunder clouds 
and storms, which must be generating some action somewhere ; their 
passage over great tracts of country and appearance oyer hundreds of 
places at once, or successively, which b certainly like a descent and a 
progression, and which can be foretold, and vaguely accounted for, 
and finally after a longer or shorter duration their disappearance.* If 
we are asked with all this, why the effect of a stream of electric floid 
should produce storms of air (wind) so as to form Cyclones 7 we must 
reply that as yet we only suppose that it is so — and in this as in every 
other theory wait for farther facts to guide us to a new one ; or to con- 
firm it. It may be remarked also iu reference to what I have said at 
p. 287, on the unequal duration of the sides of Cyclones, that this also 
may be perhaps accounted for by assuming, as I have done, the Cyclone 
to be formed by a spiral stream of electric discharges, for however 
flattened the descending spiral may be, one part of it must be lower 
than the other, and this may be on the advancing side. It must also 
part with more of its electricity to the ocean on that side, and thus 
have less for the forces required in the following side of the whirl. 

This assumption of a spiral stream of electric fluid has also nothing 
extraordinary or excessive in it. All zig-zag lightning is supposed to 
be really spiral, and to assume that appearance to us, because we see it 
sideways. The plain seaman has only to turn a corkscrew perpendi- 
cularly, on a level with his eye to understand that a flash descending 
cork-screw-wise (spirally) would appear to be a zig-zag one. 

* See Kaemtz p. 383 and 3S4 on M. Tessier's Hail storms in two parallel lioas. 
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411. The general impresrion which evidently exists from China to 
the West Indies, and which we find from the days of Columhus* to 
our own, in all the '* Hunicane Countries/* that however threatening 
the weather may appear, there will he no Cyclone, if it thunden as 
well as lightens at the eonuneneement, is favourable to the view of the 
Cyclone being a purely electrical phaenomenon. For if we conceive a 
disk to be formed or forming, and to discharge its electricity before it 
descended, then we might expect both thunder and lightning. If, on 
the contrary, the discharge only took place when it had descended, it 
would then be the silent transfer of vast quantities of the electric fluid 
from the clouds to the earth (or vice versa) creating the circular cur- 
rents of air which M. Peltier has shown, can be so generated, and 
which then become the circular winds of the Cyclone. 

412. Mr. Redfteld's description of the clouds during a Cyclone, 
p. 236, adds also some probability to this view of their being formed 
above and descending as disks to the surface of the ocean ; for the true 
disk we may suppose to be the great sheet of stratus cloud which he 
describes ; not in actual contact with the earth, but at that distance 
from it which would induce the discharge, aod that the Cyclone is 
nothing more than the effects of that discharge ; of which the wind 
and the whirling and fast flying douds (cumuli and broken strata) and 
the rain are the effects. We evidently see this in hail storms, though 
these may be phaenomena of a different class. 

413. We may advert here also to some other effects which have 
been undoubtedly felt close to, or at the centres of Cyclones, and which 
it is very difficult to account for, except by the agency of electricity. 
Amongst these are the accounts given by Mr. Seymour^ master of 
the brig Judith and Esther in his letters, pp. 74 and 76^ of Col. Reid's 
work, where he states that when thrown for the third time on their 
beam ends at the eentre, 

" For Dearly an hoar we could not obfenr* each other, or any thing, but merely the 
light; and, most astonishing, every one of our finger nails turned quite black, and re- 
mained so nearly five weeks afterwards." 

And again writing to Col. Reid in explanation, he says— 

I'hhdly, as to the cause of not being able to see each other? 
The cause of this I cannot well tell ; but while running before the wind the vessel 
wte hove the third time oa her beam-ends, and while on her betm«ends, the atmosphere 

* In the old Spanish relations. 
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bad quite a difiereot appetrmnee, darker, Imt not lo daik tiMi (I iho«ld na^ine^ woaU 
hinder one from teeing the other, or from aeeing a greater diitaiioe, were k noC that oar 
eye* were affected. It was about thii time our finger'iiaib bad famed black ; tod 
whether it was from the firm grasp we had od the tigging or rails I cmonot tell, bat mj 
optnion is, that the whole was caused by an eleetrie body in the demeot. Bvery oae of 
the crew were affected in the same way." Wiixiam SsTMOum. 

414. TheCjdone of October 1848, in the Bay of Bengal to which I 
hare already alluded^ appeared to offer a favourable instance far obtain- 
ing some information on this subject. I took much paimi to enquire of 
most of the Captains of ships, who sent me their logs, bot except the 
distant lightnings before the onset of the Cyclone, four ships only on 
its South and S. Eastern quadrants (or on that part on which I suppose 
it to have been lifted up) of twenty-two whose logs were examined, 
experienced heavy electrical discharges,* the reply from the others was 
that there was no lightning or <' little to speak of/' 

415. Analogous to this is the following from my Tenth Memoir, 
Jour. As. Soc. Beng., Vol. XIII., on the Madras and Masulipatam 
Cyclone of 21st to 23rd May 1843. Track X. on Chart No. IIL, in 
which Captain Comey^ of the ship Lord Lyndoeh^ when close to the 
centre of the Cyclone, and but shortly before the shift of wind says — 

" The stroogest gusts were about 1 p. m., when there were intermitting severe gnsts, 
aeeompanitd by great and terrible heat^and there were alternate gutU of heat and eeid 
after the hurricane veertd to S. W" 

In the October Cyclone of 1848, Capt. Arrow of the Wellesley, 
while hove too on its South Western Quadrant to avoid running into 
it, distinctly says in his notes, and he was about 3° to the £. N. £. of 
the Lord LyndoeKg position. 

'' Hot and cold blast9 were distinctly felt. lean compare the hot 
blatti only to the Sciroeco of the Mediterranean,^* Other ships dis- 
tinctly describe eleet, i. e. snow or hail with rain. 

Having no thermometric data, we cannot say what the extent of 
these variations of temperature were, but they are very remarkable as 
occurring at this time, and while the fury of the Cyclone was from 
seaward, the N. £. Nevertheless as these vessels were not very far from 
the land some uncertainty exists as to the origin of this heated air, but 

* The analogy of this to the spark from the condensing disk of the electrician is >ob* 
vious, but we want more evidence before we reason upon it. 
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if it came originally from the land, it must have been carried up and 
then forced down again without alteration or mixing ! which we can 
barely allow. 

416. Captain Millar^ whose able management of the Lady 
Clifford^ I have alluded to at p. 145, says in a letter to Captain Biden^ 
with his log of the Madras storm of 1836 — ^in the ship William Wilson^ 



** Id the itorm under notice there was an extraordinary change took place suddenly 
in the temperature of the air, but I regret that I cannot state if a corresponding change 
took place in the Thermometer, as I had not looked at that instrument, until directed to 
it by my own feelings, and the complaint of cold from all my crew." 

417. Captain Rundle also, whose log I have quoted so often, says 
incidentally : — ** The rain water exceedingly cold» the sea water very 
warm, much more so than usually ;" and in another place <' fresh gale 
with furious squalls and rdn as cold as ice." This vessel was in 5<> or 
^"^ South latitude. The William Wilson was in from IP to 12^ 
North only, so that these cold and hot blasts and rains become matter 
of curious speculation as to their origin. 
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1. DiRSCnONS FOR 8TUDTINO THE SCIENCE. 2. PoiNTS OF EN- 
QUIRY AND Directions for Observers. 3. Miscellanea 
AND Additions. 4. Conclusion. 

418. Directloiui for Stadying the Science. I trust there is 
no part of this book which the plainest seaman will not be able, with a 
little attention^ clearly to understand, but it may nevertheless be nsefol 
to some to inform them how to use it as a sort of Grammar of the 
Science ; for a general understanding of the Law of Storms does not 
suffice to make it so ready to the mind that an error may not be com- 
mitted in the first application of the rules to a difficult case. 

419. To study the Science then, lesson by lesson as it were, the 
sailor should, aflber his first perusal of the whole book, read over agdn 
carefully the definitions of the words at pp. 7 to 15 in Fart I. from f 
16 to § 26. He should next read Part III. from the beginning of § 1 10 
p. 82 to § 1 14 p. 85. And then turn to the details of Mr. Redfield's 
tumbler experiment at p. 203, § 286, without paying much attention to 
the Barometer part, but carefully considering and varying over and over 
again, and backwards and forwards (with and against the sun) for both 
hemispheres, the passage of the miniature Cyclone for one, two, or more 
ships and upon all sorts of tracks ; noting carefully the winds which his 
ship, or island, or port may experience as he makes the Cyclone travel 
down upon and over it. And he should remark how truly the track 
may be judged of by the average of the shift. He should then substi- 
tute the Horn Card for the glass, and he will instantly see that, if he 
supposes the arrows upon it in motion, it exactly supplies its place. 

420. The next lesson must be how to estimate the bearing of the 
centre in an actual case of being at sea with a Cyclone evidently commen- 
cing, and for this he must carefully study the sections on the bearing of 
the centre, and on the Wind Points and Compass Points at p. So, 
from § 115 to § 119, with the Storm Card before him. And then the 
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method of estimating the bearing of the centre and the probable track by 
the winds and ship's mn, copying afresh the projection which I hare 
given at pp. 99.101. § 130 to 135» and then selecting some case from 
an old Logy or supposing one, make the projection of it for himself. 

421. Haying thus arrived at knowing where the dreaded centre lies, 
and upon what track it is moving, and why the motion of the Cyclone 
and his run make the wind veer in a particular way» he has to consider 
(always in actual cases if possible) what should be, or has been, the 
proper Ime of management, and here the figures at pp. 105 and 109, 
should be carefully considered for both hemispheres, and the questions 
of scudding or heaving to with all their various conditions as shewn at 
p. 107, § 138 to 143 should be carefully pondered. 

422. If the seaman, old or young, will but follow these directions 
and patiently examine a few actual cases for both hemispheres, I think he 
will find that nothing is, in reality, so simple and so ready of application 
when the mind has been a little exercised upon it. And when he will 
but take the trouble also to consider (for this cannot be repeated too 
oilen when life and property are at stake) what his ship and officers 
and crew can bear and do, when the hour of need and danger may 
come, he will find I think, also, that in most cases he will — and I do but 
quote here the words of one of the many correspondents who have 
acknowledged to me the advantages and relief from anxiety which the 
Science has afforded them^have exchanged dread for confidence. 

423. Pointi of Bnquiiyy and Directions for Obaervera« 
I have so often alluded in the course of this work to the many matters 
we have yet to enquire into, that at first it may seem a repetition to go 
over this again ; but it is always advantageous to have such matters 
brought closer together under distinct heads, and there may be some 
which I have at heart, but have not been able to suggest. Let us take 
the enquiries ii\ their natural order : — Before ; during ; and after a 
Cyclone. 

424. Before a Cyclone, a. The signs of all kinds, celestial, 
terrestrial (if in port) and those of the ocean, as in our table at p. 245 
to 248, being son, moon, stars, sky, clouds, light, air, wind, lightning, 
thunder, noises, effects on animals, &c. Appearances of the stars 
should be carefully noticed, distinguishing between the fixed stars and 
planets, and between those near the zenith and at the horizon. 
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b. The signs considered by Natives or European iiiliabitaiUs of 
different places as annoondng an approaching Cyclone, and espedallj 
those connected with Yolcanoes and earthquakes, and their subsequent 
relations to the Cyclone when in action, if any. Pilots and fishermeB 
are often very well informed on these matters. 

c. State of the barometer and simpiesometer, both on shore and on 
board ships if in port ; for the one might, for instance, oscillate and 
the other not. 

d. States of all other meteorological instruments, such as hygro* 
meters and the like ; of any sorts attainable. 

e. Exact observations as to the state of the clouds, the send, &e., 
above ; or that of the weather in elevated spots, so as to elucidate as 
much as possible the question of whether the Cyclone is formed at the 
surface of the earth or in the higher regions of the atmosphere. 

/• The bearings and angular altitudes of all banks of douds, and 
of lightnings with the distances of them, as nearly as can be measured 
by the directions given by Kaemts^ (p. 235) the time of the obser- 
vations being accurately noted. The bearings of the extremes and cen- 
tres should be taken. If bands of light or colours are well defined, the 
angles subtended by these should be measured by a quadrant or sextant. 

ff. In the neighbourhood of volcanoes their peculiar actions should 
be noted, and the opinions of the residents inquired into, as also where 
volcanic lakes, and the like, are known to become agitated or phos- 
phorescent. When volcanoes are near the sea, it is by no means un- 
likely that they may show some forewarning indications. 

n. The state of the surfs on coasts, peculiar swells arising from 
the sea, its phosphorescence, the appearance or flights of peculiar 
birds, or even the peculiarities known to fishermen of the habits of 
fish should not be neglected. At first sight many of these things seem 
mere fancies or local superstitions ; but if we found on opposite sides 
of the globe, for instance, that on the approach of a Cyclone, certain 
fish, abundant at other times, are not to be caught for three or four 
days before its outbreak ; or that certain others are seen to be much 
agitated and to come constantly to the surface ; we might fairly say, 
that this was a fact derived from observation, and if verified by com- 
petent observers, it might be a clue to further knowledge.* 

* So far the first edition. I have since found in a valuable note on the L&mdom*a 
Cyclone of October, 1832, in the Bsy of Bengal already alluded to pp. 134, 156, the 
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t. Obsenrers on shore might render great service by carefully pur- 
suing any one single branch of research or obserration only^ and of 
these, some do not even require instruments, or very simple ones. As 
an instance, I may cite a series of careful cloud, or (to use the Greek 
word, which Mr. Sspy has usefully adopted) Nephelogical obser* 
vations, which might be of high importance, both as shewing for a long 
period, what the various currents above and below are, and what are 
the peculiar appearances which forewarn of the approach of Cyclonea 
at that place. This scud as every sailor knows is often flying in a 
direction, which differs from one to four points from that of the surface 
wind which the ship has, and the difference may even be greater on 
shore. 

j. The various names given by the Natives or European residents 
to various kinds of gales ; as an instance see the note p. 57, and in the 
next section, the remarks on the names Hurricane and Tyfoon. 

k. Great attention, both at sea and on shore should be paid to the 
choice of the wards used to describe the different pheenomena of Cy* 
clones. For example, the words '' veered" and ** shifted" are often 
carelessly used for each other, yet they express, the one, a gradual,, 
and the other a sudden change of wind. 

l. The intervals of time between the various changes in the storm 
or the states of the instruments should also be marked. As thus : 
" The wind veered between 4 a. m. Mid half-past 6 a. m. from North to 
W. b. S." or <'The barometer sunk from 8h. 30^ to lOh. 45' a. m. 
from 29.05 to 28.70 as per register." 

nu Sudden heavy squalls and whirlwinds, and especially such as 

give little or no warning of their approach ; as white squalls, the bull's 

eye squalls on the Coast of Africa, &c. (see p. 266.) should all be noted 

(bllowing curious ptnag^. After describiag five days of entirely oppressive calm, in which 
" the sea became a perfect mirror, the glare intolerable and the zenith appeared as if it 
bad lowered within a few feet of an horizon, of a greenish and yellow sickening unnatural 
tinge, and the air felt as if it were surcharged with brimstone and charcoal almost enough 
to suffocate one," Capt. MeIt«od adds, " Turtle innumerable were fioating about us, 
and as far as our vision extended were seen equally numerous at that distance. I need 
not say that we caught as many as we required. Whether it was fancy on my part or 
not, I thought they were in a state of stupor, as they never made the least attempt to 
escape when the boat approached them nor when thiy were taken hold of,** Sleeping 
turtle we have all caught, but more have been missed perhaps by their straggles, and 
this ptssage settles the question of the stupor.— U. P. 
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and caiefully described as sooo afior their oecuii c u ce as ponible. We 
hare yet modi to learn of these dangeri^ aiid e^ectaU^ in tlieir rdatkMU^ 
if any, to Cydones. 

ft. Whirlwinds and water-sponts, and pecoHar Teeriogs of winds 
with them and alternations of calms» and pn£B^ and flnwa. The ap- 
pearances of whirlwinds and water-spouts^ and their manner of taming 
whether (^) or Q shoold be noted with all details, particiilailj if occur- 
ing at mght. 

o* lUsingand falling of wind, and if any moaning^ or distant roaring 
noises are heard before or after the Cyclone, and if these noises are 
certainly in the atmosphere 7 

425. During a Cyclone, a. Atmospheric states and €:hanges 
as often as can be noted, and particularly at the changes of wind, and 
at the calm centre, if this should unfortunately reach the ship. 

b. State of the barometers, simpiesometers and thermometers, as 
often as possible, their oscillatioDS, and if (which should be obserred 
in the dark) any flashes of light, can be eeriaudy distinguished in the 
Tacuum of the tube, and if these are constant for a time, or by fits^ and 
if connected in any way with the oscillations or squalls. 

c. The same at the shifts or calm. 

d. Lightning and thunder ; and particularly remarkable flashes st 
the shifts. 

e. Phosphoric light of the sea. 

/. Temperature of the rain ; if colder or wanner than the sea, 
form and size of hailstones if any ; relation of the fall of hail to the 
lightning and state of the barometer. 

^. Whirlwinds or water-spouts occurring in the Cyclone to be 
carefully noted, as to their appearances, whirlings, tracks, size, &c. 

A. Circles of light, or clear sky overhead, in the midst of the Cyclone^ 
to be estimated or measured as to how many degrees in diameter ; stars, 
moon or sun, if seen at any time in the Cyclone, to be also noticed if 
of peculiar brilliancy or colours. 

t. State of the clouds ; appearance, Telocity, and direction of the 
scud, &c. 

j. State of the swell and sea, as to regularity, rising, breaking, &c., 
particularly at the onset and centre. 

k. Veerings or oscillations of the wind, and if possible, the exact 
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intervals of time in which they occur, should be measured. Thus if 
we knew that the wind yeered backwards and forwards 6 points about 
every 15 minutes, we might, with the drift, calculate what the amount 
of incurving was. 

L Moderating of the wind for an hour or two or more, after the 
gale or Cyclone has appeared to commence, and the state of the baro- 
meter, simpiesometer, and sky at this time. 

m. An exact account should be, if possible, kept of a vessel's com- 
ing up and falling off, and the log should be hove if possible, to ascer- 
tain with the utmost care,* the direction and rate of the ship's drift if 
lymg to ; so as to be enabled after the Cyclone to calculate with pre- 
cision what may be due to the storm-wave and storm-currents. 

II. Blasts of hot or cold air. Extraordinary light or darkness. 

426^ At ths closs of a Cyclone, a. Appearances of the 
clouds, when going off. If forming banks to be noted and measured^ 
as at the approach of the Cyclone. 

b. Gradual rising of the clouds at the horizon or zenith to be 
noticed if it occurs. 

c. Barometer and simpiesometer, rate of rise to be as carefully 
noted as during the Cyclone ; and how long the oscillation contmues 
after the passage of the centre. 

d. Any effects of the Cyclone on the ship's compasses, or on the 
respiration, or on animals on board, &c., to be careftdly noted. 

e. On shore any accounts of inundations, and if by sudden sea 
waves or gradual rising. Old and foreign accounts of these also to be 
collected if obtainable. Directions for preserving records of the state 
of the weather in the British Colonies have been issued some years ago, 
but it is not known what these have produced. The importance of 
obtaining the observations of foreign settlements, is therein also alluded 
to. 

427. Directions for Obserrers. We have four classes of 
observers who may be useful to us. 1, Those on shore, landsmen or 
sailors. 2, Sidlors in harbour, where they have much more leisure 
and advantage. 3, Sidlors at sea, and 4, Surgeons and Passengers. 

* By a leeway-circle on the Uffrail, if this can be managed. I mention every thiog, 
though I well know that in merchantmen all hands are fially employed ; but in Men-of- 
War much may be accomplbhed by a little zeaU 
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Af it IDA J, howerer, be useliil for aD to know wluii the oCfaen m^ 
obferre^ if thej pleased (for thej wiU dm know how to qnnifiiiii thai, 
or what to ask for in the wa j of copies of pqiersL Jbc) I set dova 
the whole together, and each dass will easify di s t ing ui a h what bdoogi 
to them. 

428* I commence with pobting oat what majbe done with the 
obserratioDS when made or obtained from others; fori know dnt 
many are deterred from, or rendered indoknt-minded about and mat- 
ters, by the feeling of << TFJuU i$ tke nMe of M thU tramble m mtaimg 
mote9f I do not huno where and ham to eend tkem to ea^ ome wie 
will make use of them** I trust that none will hare read this book 
without being conrinced that, speaking hare for my brother Storm* 
meteorobgists,* as well as myself, we shall always be glad to turn every 
scrap of information to account, and to forward to each other audi ss 
may assist our common research in those quarters of the globe where 
we may be situated ; and those who hare read all the works on the 
subject, can I hope also testify how usefully and faithfully erery line 
yet obtained has been brought to account for the great family of man* 
kind. 

429. For myself, I shall be glad to receire notes, memoranda, or 
extracts from books, from any part of the world on storms, or matters 
relative to them, in any language ; as detailed or brief, and as plain or 
as scientific as may be, and if these are addressed as below, they will 
always reach me free of Indian postage. 



Storm Report Service, 



The Secretary to the Government of India, 

Home DepartmenL 

Mr. II. Piddingrtoo, 

Calcutta, 



• W. C. Redfield, Esq., New York. Lt-Col. Reid, R. E., V. P. R. $ 
Dr. A. Thorn, U. M. 86th Regiment, Poonah, Bombay. M. H. Bousquet,' 
Port Louit, Mauritius. 
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Packets or letters forwarded to the publishers of this work, will also 
reach me. 

430. It will be seen from the foregoing pages that, independent of 
the particular points of enquiry, which I have specified in the first part 
of this section, there are wide blanks to fill up in the chapter on the 
tracks of the Cyclones alone ; and that we ought gradually to be able to 
produce charts for every separate tVact of sea, like the four which we 
have now given ; and that this can only be done by the workmen being 
furnished with materials ; and a single experiment with a storm card 
will shew that if a hurricane moved, (for instance across the Atlan- 
tic or Bay of Bengal,) from West or East instead of the contrary ways, 
which we now know they do, all the changes of winds and rules for 
management would be different. Hence the great utility, tedious and 
sometimes almost repulsive as the labour is, of collecting the data and 
investigating every separate storm tiU, as in all other branches of the 
physical sciences, we are able to say with comparative or absolute 
certainty, what is the law by which their tracks are governed, since 
we know that of their rotations. 

431. As I have before said, for these investigations we must have 
data, and these data are log-books, journals, memoranda, newspaper 
notices, and the like ; and the more clearly to explain what we require, 
I set down here in separate paragraphs, what occurs to ma ; premising 
always, that the more details^ the better, 

1 • We require all the accounts, registers, and notices, logs, journals, 
memoranda, and even references to books, (in any language,*) which 
can be obtained. The full log should always be sent if possible, as well 
as notes and extracts. 

2. These may be new or old, for the phsenomena of the Cyclone of 
yesterday, may be corroborated by those of a hurricane a hundred years 
ago. 

3. They may be plain common-sense notes or narratives, or as 
scientific as they can be made ; but the plain common-sense accounts 
are often quite as valuable as the scientific descriptions ; and it is a 
great mistake, and one I fear, which has deprived us of much good 
material, to suppose that we must have scientific data, because the 

* Many vdaftble hints are to be found in the old na? igatort, English as well as 
foreign, bat few or none of their works are obtainable in India. 
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mesreb reqaires the aid of icieiiee to defclope ibe laws to wliidi tker 
lead. 

4. A mere note of the tunes of commcneement, Tioleiioe of the 
wind, from what quarter, how changing, how endings and the positioa 
of the obsenrer on shore, or the latitudes snd loag;iliidfis at sea, with 
the mo, &c. are all that are strictly required. If the barometer, tbcr- 
mometer, rimpiesometer, and all other points notieed are added, m 
mudi the better. 

5. The place of the obsenrer at noon each daj, before, darings and 
after the storm, should be carefully given at sea ; eren from mere esti- 
mation, if nothing better can be obtained ; because no one can, from s 
log, estimate a ressel's drift in heayy weather so wdl as those on boaid 
of her. And the exact positions before and after the storm are alwajs 
important. 

6. When extracts from Private Logs or Note books are sent (and 
these are alwajs Taluable, if containing notes and obserratlons), the 
ship's complete Log if possible should always be sent with them for the 
corresponding days, for it is often necessary to lay down her ran or to 
calculate positions at other hours than noon, before arriTing at satis- 
factory results. 

7» On shore, the latitude and longitude of the place, or its distance 
and bearing from the nearest well known station or city should be given ; 
and some notions of its position as to mountains, hills, rivers, vallies^ 
ftc. will be always useful. 

8. Mariners may very usefully employ their own leisure hours, w 
the leisure hours of any hoy on hoard who can write, during a passage, 
by copying from their old log-books, no matter how old, the logs of any 
old storms, or the logs which shew a ship to have been near the place 
of any known storm ; and especially to copy the log of any storm they 
may have had on the actual voyage, so that it may be ready to send off on 
their arrival in port. I have reason to believe, that many Commanders 
are willing, and even desirous of aiding us, but when they come into 
port, they are hurried and anxious, do not like to send their log-book 
out of the ship, or it is left a long time with the Notary for the protest, 
and finally leave vrithout carrying their good intentions into efiect. 
Much valuable information is thus lost. As to the old logs, I have a 
great deal of scattered information thus collected, which might become 
far more valuable, with the addition of a few more corroborations. 
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9. Another yery mistaken notion is, that some are apt to fancy that 
their particular log, or note, or memorandum on shore is ''^iio great 
consequence.** This is a very mischicTOUS notion^ and I entreat those 
who may entertain it to consider first, that it is impossible to say be- 
forehand, in any research of this kind, what is, and what is not, import- 
ant ; and next that twenty proofs are always better than ten. 

10* Some Commanders, too, are apt to suppose that unless a Cyclone 
amounts with them to a furious and damag;ing Hurricane or Tyfoon^ 
it is useless to trouble us with the details. This is also a great mistake. 
Whenever there is any thing Cyclonic in a breeze, or even in the ap- 
pearances of the weather, I shall be glad to have details of it. And 
especially when other vessels have also felt it. A moderate Cyclone 
may be as instructive as the most violent one for the great object of 
tracing out the tracks in that locality or at that season of the year i or 
there may have been a Cyclone overhead not yet settled down ? 

11. Some again, I fear, who may not have looked into the details, 
excuse themselves by saying they do not believe in the truth of the 
Law of Storms. There is no harm in this opinion — ^if it does not cost 
the dismasting or loss of a ship^-and I am old enough to have heard 
Barometers, Lunars and Chronometers sneered at, as '^ new-fangled 
notions ;" but I think I do not exaggerate when I say, that in the 
writings already published on the subject, there is to be found, for 
every impartial mind, abundant and almost mathematical proof of its 
correctness. And if these researches are not useful, it certainly can do 
no harm to publish all the facts relative to storms for scientific men to 
make some other use of. 

12. I fear also, that some Shipmasters, who may not have enjoyed 
a good education in early life, may feel a little embarrassed and unwil- 
ling to submit their log-books or extracts to the eye of a stranger. I 
can only assure such, that I have had many log-books, in which 
great deficienciefl were observable, but have never, and should on no 
account, 'think of ridiculing, or even of criticising them beyond what is 
strictly necessary to establish the truth of a question. 

13. Copies of public documents, such as reports, registers, and the 
lake should be enquired for. 

14. Details relating to inundations and the manner and time at 
which they ooour should be colknted, and the gradual risings of rivers 
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CArefoHy noted, apart from the sudden ones, or sadden waves roIliDg in 
from the ocean or from great hikes. 

15. Cases of the compasses being aflTected daring or after a Cjdone. 

16* All notes regarding the thanders and lightning of a Cjdone^ 
i. e. before, daring and after it, are of the highest interest. 

432. Persom residing on shore should, 

1. Set np a yane or weathercock if there are none in ag^ and if 
they are not old seamen enongh accaratdy to estimate the point frooi 
which the wind blows. 

2. They should also, from yarioas parts of their dwelling take 
North and South and East and West marks in fine weather, and not 
too great a distance, such as trees, chimneys, &c. In a storm thej 
will find these of essential service in estimating the coarse of the wind, 
and that of the clouds. 

3. If furnished with instruments the r^;istry of all of them before^ 
during, and afler a storm, will of course be most acceptable ; and if 
compared with standards so much the better, but a pUdn commoD- 
sense account of all the phsenomena of a storm ; or of the weather 
-when one is passing near, the driying of the clouds, the tiwses of the 
changes or veerings of the wind, calm interval, &c. &c. are all that are 
required in most cases, and will always be eminently useful, 

4. The collection of reports fVom other parts is also a most useful 
assistance to us ; even if mere native ones, they are better than none. 

5. Accounts of tornados or wind-spouts, dust whirlwinds, &c. their 
tracks, the direction in which they turn, whether with, or against the 
hands of a watch, and notes of their formation, progress, ravages and 
disappearance, are all of great interest and utility. 

6. In observing the oscillations of the barometer so frequently 
alluded to, we should be careful as to the observations made in the 
height of a Cyclone, that the room or cabin be not too dose ; for it 
might happen that the heavy gusts might force a volume of air into a 
closed apartment which would momentarily force up the mercury by 
its pressure ; care should be taken on this account to have the instru- 
ments placed so as to obviate this objection, as by opening a window 
or door to leeward, or the like. Of course this does not apply to the 
oscillations at the approach of the Cydones. 

433. Miacellanea and additiona. The Loo-Booa. On the 
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label of a ship's log-book sent to me, and which was, it appeared, 
printed and sold by Clark and Co., 72, Gracecharch Street, London, 
I observed below the usual title and form for entering the ship's name, 
Tojage, &c., the following Terj proper caution — 

" N. Bd— On the tcconusy of a lo{r-book depends the reeoTery of the owner's and 
shipper's property, in the event of loss. No erasures or obliterations ought to be 
allowed, but every incident recorded in a clear and explicit manner, and, on no account, 
should the log-book of a former voyage be permitted to remain in the ship, but should 
be deposited for reference with the owner or broker."* 

434. I have elsewhere said (XI. Memoir, Journal As. Soc. Beng. 
Vol. XIV.) that— 

" It has often struck me to remark on the absurd practice of keeping a ship's log- 
book without entering the longitude. It is quite pouible that a case might arise in 
which, at least ignorance of his true position, if not wilful destruction of his vessel might 
be alleged, if not proved, in a court of law against the master of a ship through this 
omission ; and his insurance thereby become vitiated or his character destroyed, though 
really a good navigator, in case of an accident. The private log, or ' lunar and chro- 
nometer book' of a Captain, would barely be held as a legitimate document when the 
book which thouUL contain the vessel's place at noon is a blank." 

435. But passing oyer all this, none will question that a well kept 
log is as high a testimony of a commander's ability, as a well kept set 
of books are to the commercial talent of the merchant for whom he 
sails. But when we see (as I hare seen scores, if not hundreds of) 
log-books, eren of voyages to India, in which, if the log is hove it is not 
registered every hour, or it is registered by mere guess ; which by the 
way is almost a fraud ; or the barbarous and careless form of the 
coaster's logs (marking it every two hours only) is adopted ; leeway 
variation, barometer and simpiesometer apparently not thought of, — 
though the opening of a cask of beef or peas is carefully set down, — 
while the stock of water on board, even with troops, often seems a 
mystery ! and in fine every thing, to all appearance, is left depending 
on the latitude and the (one) chronometer ; and this even on the 
Approach to land. When we see all this, I say, we must regret to 
avow that in this respect the French are far before us ; for not only are 

* Sailors would demur greatly to this : many capital runs and safe passages through 
difiicult straits, good and essential recognizances of headlands, &c., are madei»ith the 
help of old logs. No ship should be allowed to go the same voyage twice, without 
having a copy of her old log-book, which may often serve to correct an erroneous, or 
supply a deficient chart. 
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their HBerchant diips* logs properij filled up with every thing that i 

good log-hook should contain^ hut moreoTer, in most of them,^ the 

log of eadi wmtch has the ngoature or ioitiab of the officers hj whoa 

it is written ; so that it thus hecomes what Messrs. Olarlc and Co. 

properij recommend that it should he.f 

The French Logs contain a column for "ramie eonigSe^* which is the 

actual ''course made good" aller all correctioBS for leewsj, TsriatioB, 

&c. according to the estimation of the officer in charge at the time. 

This is very useful, particularly as regards leeway — and as regards the 

due attention of the officer of the watch to the ship. In 

Xetters to a Young Master Mariner, p. 45, of Edition of 1849, he 

** Generdly tpetkhiy the Log Books of Britak BMrehnrtmoo are a d fagia c o to tbe 
writers, tod to 10 great a eoannereitl mtioii. Fron beiog allowod to reuaia •& \mmi 
▼oytge after voytge, they are fireqoeotly torn, defaeed, ami eked owt with difent 
pipers ; prewBting a doTOoty appearance, aod too freqoeatly m eaoa of dlapates gitng 
room lo satpieioQ, ooeertnnty, altercatioiis, See." 

He then goes on to descrihe in a note the custom of the Froidi and 
Danes who receive stamped log-books from their OoYemment, and are 
hound to produce them for inspection and deposit at the end of the 
voyage. I hope this will fully justify my remarks on this most im- 
portant subject, which are made for the furtherance of our sdenoe. 

Effects of Cyclones on the Compasses. ,The following is an 
extract from my Seventeenth Memoir, Jour. As. Soc. Beng. Vol. XVII. 
being part of a note by Capt. Shire^ of the Barque Etuuraim who 
experienced a very severe Tyfoon Cyclone in the China Sea as noted 
at p. 49. Capt. Shire says : — 

* I ipesk both of origriaal logs and of copies. Id these last the sigoatunes alluded to 
are usually omitted. 

t Nautical Booksellers would much aid the advanceneot of our seienoe, and foroiih 
their customen with good hints, if they were to adopt Messrs. Olarit'a useful pko, 
and their N. B., might run something as follows: — 

" N. B.—On the accuracy of a log-book depends the recovery of the owner's and 
shipper's property in the event of loss, and the good names of the Captain and his Offi- 
cers. I'he ship's latitude and longitude should be carefully noted at every noon by 
observatioo and account, chronometers aod luoars, and leeway variation, deviatioB, 
barometer and simpiesometer duly entered. All changes of wind and weather, aod 
peculiar appearances on the approach of bad weather should be registered. Erasures 
and obliterations should be avoided, and alterations certified by a note in the BMrgia. 
A duplicate log should be kept and daily signed, and on the ship's return to port« all 
bad weather or extraordinary phnnomemi should be reported to any person known to 
take an interest in such matters." 
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" I will mention another cirenmstanoe that may be perhaps intoreitiog •• it waa cer- 
tainly new and startling to me ; and that was, that we coeld get none of our compasses to 
remain steady, but at every succeedingr buret of the heavy squalls, they spun round and 
round, eight points at a time, and we had no other means of steering, but by the roll of 
theses, and the ieel of the wind on the back part of the head, and this continued for some 
time after the gale had passed and rendered the approach to the land upon any safe 
course very precarious." 

436. Moderating of the wind at the commencement of 
Cyclones. The following extract from the Horn-Book of Storms 
for the Indian and China Seas, describes this remarkable peculiarity ; 
of iifhich I have again and again met with notices in numerous 
logs, and in rery many instances I have remarked that commanders 
hare been deceived by it. The rule is simple, ** Make no sail till 
your Barometer rises, except what may be absolutely necessary to 
steady the ship. 

" In the hurricanes of the Bay of Bengral and China Seas, it seems not an uncommon 
circumstance, that in a few hours after their commencement, there is a lull for an hour 
or two, or more ; after which it comes on to blow harder than before from the same 
quarter. I observe that this is also noted in the hurricanes of the Isle of France and in 
the West Indies. This treacherous peculiarity might, without attention to the barome- 
ter, deceive those unaccustomed to our tempests. I have not met with an instance of 
these lulls occurringr more than once at the commencement of a storm. I do not allude 
here to the lull or calm which precedes the shift of wind, which occurs when the centre 
of a storm is passing over a ship or place, but to a sort o/jtromite of fine weather which 
occurs at the beginning of a hurricane." 

437* There is also a kind of treacherous fair weather interval when 
no blowing weather' has occurred, and the only indications have been 
dark, lowering clouds^ and a fall in the barometer. It is perfectly well 
described in the following note appended by Captain Biden^ to the 
log of the ship Princes Charlotte of Wales in her Cyclone of March 
1828 in the Southern Indian ocean. Track k. on chart II. 

" Previous to the gale, the weather had been unusually cloee, Tber. 82^, and for 48 
hours the clouds were dark and fiied,with an appearance indicative of heavy rain. 
Barometer steady. The approaching change of the moon in its Perigee caused an 
aniious attention to the Barometer, which cr^ive the first warning at 11 a, m., on 
the lith, falling gradoally until 8 p. m., when it sunk with more rapidity than I 
ever witnessed, the sure presage of a storm ! Without this excellent and almost infidli- 
ble instrument, the most experienced seaman might have been lulled by the sud* 
den change at 2 a. m., stars bright, clouds fixed, and every appearance of settled wea- 
ther. The Barometer fell from 29.27 at midnight to 29.08, the certain precursor of a 
hurricane. The heavy lain had so tired and exhausted oar men, that at midnight I 
relieved the watch in hopet of a few ho«n daylight to get the top-gallaot roasts upon 
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deck ; we bed juil hftoded tlie main top-«ul Mid founded to oo the IsriMMitl taek with 
■caroe e breeth of wind, wben tbe gnle came on at W« S. W., and at 4, it blew a per- 
iect hurricane." 

438. In the Singapore Free Preset I have found an instmoe in 
ivhich the brig Gueee^ with a falling Barometer at 29.50., and wind 
N. N. W. in the China Sea, tit the month of Auguet 1847, (the 
height of the 8. W. monsoon) was sedaced by an internal of moderate 
weather into making sail so far as to let out reefs and set top-gallant 
sails at 3 p. m. ; having double reefed at 2 p. ic. Bj 6 it was a 
strong gale, and by midnight a Tyfoon Cyclone had commenced. 
See 17th Memoir, Jour. As. Soc. Beng. Vol. XYIII. 

439. Etymology (derivation) of the words Hurricane 
AND Tyfoon. This word Hurricane seems ori^ally to haye been a 
Carib or Indian one, for in the Relacion eummaria de la Hietoria 
Natural de las Indias, ^e. ^c, addressed to the Emperor Charles V. 
by Captain Fernando de Oriedo^ speaking of the superstitions of 
the Indians (Caribs) of Tierra Firme, probably about Yucatan, the 
author says — 

" So tiso when the Devil wishes to terrify them (the Indiaiis) he promises them the 
Huraean, which means Tempest. This he raises so powerfully that it overtamt hooses 
and tears up many and very large trees ; and I have seen in thick forests, and those of 
very large trees, for the space of half a league, and continuing for a quarter of a league 
in length, the forest quite overthrown, and all the trees, large and small, torn up by the 
roots ; the roots of many being uppermost, and the whole so fearful to see, that it doubt- 
less appeared to be the Devil's work, and could not be looked on without terror."* 

The author here exactly describes the passage of a tornado in a 
thick forest, and by the explanation he gives of the word Huraean^ we 
see that it was an Indian one. The Dictionary of the Spanish Academy 
does not give the derivation of words. In the extract from "P^wwiriff 
given at p. 285, we find also that the same author gives the same word 
as the Haytian name for Cyclones. 

440. Tyfoon. This word is undoubtedly Chinese, and by no 

* I grive here the origrioal old Spanish. " Asimismo, quando el Demonic los quiera 
espantar, prometeles el Huraean, que quiere dedr Tempestad : la qual hace tan 
grande, que derriba Casas ; i arranca rouchos, i mui grandes Arboles ; t yo he vistoen 
niontes mui espesos, i de grandisimos Arboles, en espacio de media legua, i de vn quarto 
de leagua continuado, estar todo el monte trastornado, i derribados todos los Arboles, 
chicos i grandes, i las raices de muchos de ellos para arriba, i tan espantosa cosa de v^r, 
que tin duda parecia cosa del Diablo, i no de poderse mirar tin mucho espaoto." 
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means derived from the Greek " Tjphon/* as has been supposed. 
Dr. Monison^ m his Notices concerning China and the Port of 
Canton, says that — 

" At Hainam and the Peniaaala opposite (to the North of it), they have templet 
dedicated to the Tyfoon.the god (goddess?) of which they call ktu woo, 'the tyfooa 
mother/ in allusion to its producing a gale from every point of the compass, and tbia 
morher-gale with her numerous offspring or a union of gales from the four quarters of 
heaven makes conjointly a taefung or tyfoon." 

In a work called " Kw*an Tung Sin yu** the tyfoon is called either kow'fmng or 
fung-kow, A severe one is called ui kwuy or To6 k$u, an iron whirlwind.* 

They have also separate names for whirlwinds, which I am informed are called 
" Yung-kok-foong,** and " Suing»foong" 

44 1 . These names are not questions of mere curiosity, for apart 
from the use to the sailor of knowing the native terms for every thing 
relative to his profession in every country, the mere fact of such special 
names existing for various kinds of gales, shews at once that there are 
certain well-known and recognised phsenomena, or effects, distinguish- 
ing the Cyclones. Thus in one of the South Sea Islands, they ara 
called " the wind that breaks the banana-trees," and I have men- 
tioned at p. 57, the names bagyo and sigua as those given by the 
natives of the Philippines to Cyclones and monsoon gales. And in Col. 
Reid'i recent work, p. 2, he says that he was much struck when ho 
heard the inhabitants " of Bermuda call all the gales in which the wind 
veered and the Barometer fell, rounfahouts" Ships that visit the lAzr 
rianas, Carolinas and other groupes, islands and coasts of the Pacific, 
from the Kuriles to New Zealand and Chiloe, may collect much infor- 
mation by attending to the details of natives and residents relative to 
their dififerent classes of storms : as for instance, we might learn from 
the pearl fishers and smugglers of California, and from the coast Indi- 
ans, South of Valparaiso, what the usual changes of winds are in their 
storms, and thence deduce the tracks. 

442. Surgeons and Passengbrs. Having said so much to the 
sailors (more indeed, perhaps, than will be acceptable to some of them ?) 
I must address a word to another class of persons often found on board 
of ships, and who may materially assist us in many things, and that is 
to THE Doctors and the Passengers. 

* Captain Oootlj, of the RimiiiiMdi, in his log, exaetly usee the same metaphor 
liktniog tbt wind rippiog up the front of the poop to " a metallic body !" 

3 S 
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These gentlemen may often usefully get oyer sonae of the ennm, of 
which they all, for the most part, complain, by careful registry of the 
meteorological phaenomena, and especially at the approach of gloomj 
or bad weather. If they honour this book with a peruaal, they will see 
that there are yery many points which can only be attended to in bsd 
weather on board of Men of-War, or of first rate East India-men, and 
yet which might throw a great light upon our researches ; and I hope 
that eyery educated man will feel with me how serious a duty it is, 
morally and politically considered, which their country and mankind 
can clium from them in these cases. If they merely note any one point, 
such as the course and appearance of the clouds, and the exact direction 
of the wind, or the electrical appearances, they may greatly aid future 
research, and they will find in what has been sud (from p. 303,) sn 
ample choice of obseryations to make. 

443. Tornado-Cyclones. These appear to exist also between the 
Azores and the Chops of the Channel, and within the Channel, ia 
considerable force. In April, 1845, the Monarchy Captain WaDuTi 
homeward bound from India, was at 10 a. m. on the 22nd April, 
1845, with barometer at 29.70 under double reefs. At 2 p. m., breete 
freshened from the S. W. with eyery appearance of bad weather. 
Barometer at 29.50 and all preparations were made, ship steering to 
the E. N. £. 7 p. M. Bar. 29.30, blowing very hard, high sea and 
atmosphere yery threatening. At 8 p. m. Bar. 28.95, furled eyerj 
thing but storm mizen try-sail. At 8.30, wind suddenly lulled to 
a dead calm which lasted a quarter of an hour, ship not steering, 
and the sea striking the counter in an awful way shaking her fore and 
aft,* the appearance of the weather stormy in the extreme, with rain 
and lightning. At 9 P. M. instantaneously from a dead calm, it blew 
a most terrific gale from the North with rain and hail. Fortunately 
every sail was firmly secured, or Capt. IflTalker was convinced the 
ship would have been dismasted ; this continued for one hour and 
settled into a strong gale which lasted until sunrise, the wind having 
gradually veered to N. W, and the barometer steadily rising. 

The following account of one of these which was experienced by the 

* The Monarch n a first rate Indian paMeofirer ship of 1400 tons, and was then od her 
first voyage. I regret that I have been unable to give the veMel'e poeitioa, having mis- 
laid the memorandutn, but it was about midway between the As«ret and the litard. 
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ship fFindeor is reprinted from Mr. Redfield's Memoir on the Cuba 
Hurricane of October^ 1844, p. 68, it is a recent instance of a tornado- 
like Cyclone in the Channel ! It originally appeared in the Calcutta 
papers. . 

" Oct. 7lb, ia44, A. M. wind N. N. W. moderate \ noon, Ut 49», 47' Long. 4<> OS' 
W. Btr. 90 in \ p«Bf. wind S. S. W., increasing. Oct. 8tb, noon, Lat 49^ 20% Long. 7*. 
Bar. 29^ 60', the whole 24 hours very unsettled weather and barometer falling, wind S. 
W. \ unsteady and increasing. Oct. 9th, wind had veered to N. N. W., coming in hard 
gusts with sudden intermissions, and barometer hod fallen to 28.60 *, sent down small 
spars, double-reefed, &c. at 8 a.m. Bar. 28.60, and weather clearing up to the eastward, 
thought of making sail, notwithstanding tht law statM of ik» barowutir.^ Saw a schooner 
close to us with a good spread of canvass. But the wind suddenly flew out from N. £• 
and back to £. S. £., then £., and we observed the water blown up like clouds of dust, 
and the sea in frightful commotion. This took place at 1-30 p. m. ; the barometer hav- 
ing been 28*44 at noon, 28*35 at 0-30 p. m., and lowest at 1 p. m. 2&I2. Jt was now 
( 1*30 p. M. ) at 28.14, and before the canvass could be got in, the hurricane had struck 
the ship from the northward with extreme violence, driving her forecastle under ; at 2 
p. M., Bar. 28.40, at 3 p. m. with great difficulty brought the ship to, on the starboard 
tack ; 3 p. M.Bar. 28.60 ; at 6 p. m. Hurricane less violent and settled into a heavy grale 
veering to N. W. and W. N. W. ; at 8 p m severe gale, with sleet, hail » rain and vivid 
lightning ; at midnight Bar. 29.99, gale blowing with unabated violence. The schooner 
which was close to os disappeared suddenly, and there is little doubt that she foundered. 
Oct. 10th, heavy gale from N. N. W. with a high sea; noon, Lat. 48? 5V, Long. Q? 4' 
W., Bar. 29.40, midnight, no alteration." 

444. Barometer signalB to ships. The Captain is on shore 
and the Barometer on board ? The Mate is embarrassed with cargo 
unstowed in the hold, loose cargo upon deck and between decks, and 
cargo-boats alongside ? or he is a young officer, who is afraid of being 
thought over-cautious or oyer weather-wise ? or is an old one, but not 
upon the best terms with his Captain ? or the Captain is what the 
French expressively call a vieux loup^de-mer, and might growl at the 
time being lost, or at boats being returned, to allow preparations to be 
made for expected bad weather, without his orders ?— or, in short, a 
hundred circumstances, well known to all merchant sailors, and many 
which will readily occur to the minds of diose of H. M. service, may 
combine to place a very deserving officer in the unfortunate situation of 
being blamed for not having his ship ready for bad weather ; either to 
slip and go to sea, or to ride it out ; and serious loss and damage to 
valuable property, if not frightful loss of life have been, and still will 

* Another instsaee of the tamporary clearing up joit described at p. 31 1, 

3 1 2 
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be the results ; for want of a right nnderstaiidiDg, or from an orer- 
confidence in the secoritj of the port. We cannot proTide against aO 
these contingencies in detail, but it is a duty to point oat to Groreni- 
mentSy Chambers of jCommerce, and the Mercantile Commiuiitj, the 
advantage to all parties derivable from a properly organised system of 
signals, indicating the approach of bad weather, and the state of the 
Barometer, as declared by a standard instroment, and by the opinion of 
the authorities of the port ; who are in all cases supposed to be com- 
petent judges, and acting from disinterested motiyes. Every port 
must haye its own particular signab, adapted to its own localities, but 
the following as relating to this subject in the Western Hemisphere 
may be worth perusal and imitation, in ports subject to Cyclones.* 

445. Barometer Signals at Barbadoea^ b j H* S. OoL 
Reld^ Goremor of that Island* 

The following Menortnda are publiihed by order of Hit Excellency the Govern 
sor. 

James Waulmm, 
CoUmial Stereimrjf, 

MsMOiANDA iBLAnrx TO TBX HuRBicAMX SxABOic AT BAmBADoxs* A bATomettr 
will be kept end registered at the Principal Police Station at Bridge-town ; and notiee 
will be given to the Captain of the Port when it falla. On the Captain of the Port wil| 
rest the responsibility of causing Signals to be hoisted, that the barometer indicates bad 
weather. 

One ball at the msst head of the signal posts, is to signify that the barometer is falling, 
and should be carefully watched. 

If the barometer continues to fall, and the weather appears threatening, a second ball 
will be hoisted at the mast head. 

As the indications of the weather become alarming, these two balls will be gradually 
lowered, until they are only half mast high* 

As soon as the barometer begins to rise again, the two bells will begin to be slowly 
re-hoisted, so as to be agrain at the mast head, when the barometer shall have risen one 
tenth of an inch. 

When the barometer shall have riien two-tenths of an inch, then one ball will be uken 
oflT, and the other be left until the storm shall have passed over. 

Hurricanes being whirlwinds, the wind in the circuit of its revolution, blows from 
every point of the compass within the circuit of the whirlwind. The veering of the 
wind IS owing to the whirlwind's progress. Hence, the reason why the trade wind m 
often reversed during these tempests. 



* A t Madras they have a very good code of signals for warning ships to be ready to put 
to sea, but I do not know if they have extended this to shewing the state of the Barome- 
ter also, which, as just explained is so useful as a sort of authority to young officers. 
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Ships riUioff at anchor in Carlisle Bay, unless their commanders prefer to remain 
there, cannot put to sea too early after the first indication of a hurricane. 

When the wind veers from N. £. toward East with a fialling barometer, it may be 
expected to become S. £• and S. S. East ; and in this case, the centre of the storm 
would be passing to the southward of the island. 

When the trade wind ▼eert from North to N. by West with a falling barometer, the 
wind may be expected to become N. W. and West, and perhaps even S. W. and in this 
case the centre of the storm would be passing to the Northward of the island. 

When the wind changes to North, blows steadily from that quarter, it may be expected 
to change suddenly to the South ; in this case the centre of the storm would pass over 
the island. 

In either case, ships remaining too long at anchor, would be in danger of becoming 
embayed on a Lee shore. 

The hurricanes which have passed over Barbadoes, and of which we have any precis 
records, have all come from the Eastward. When the centre is expected to pass to the 
Northward of the island, ships quitting Carlisle Bay should endeavour to run to the 
Southward, and south Eastward, by scudding in the first instance. But when the centre 
is expected to pass to the Southward of Barbadoes, a ship should go to the Northward, 
and come to the wind on the Starboard tack. By keeping to the Eastward, whilst the 
storm is moving Westward, the ship will sooner be out of the hurricane. 

The earliest indication of a coming storm, is sometimes a heavy swell of the sea, 
caused by the storm at a distance. 

WiLLY-WAWS OF THE StRAITS OP MAGELLAN AND PaMPEROS O^ 

THE Rio db la Plata. I omitted at p. 10« to insert a note on these — 
to the efifect that these squalls appear, though originating and sometimes 
hlowing, as strait-lined winds ; yet the Pamperos not unfrequently, and 
the Willy-waws almost constantly, take the whirlwind form. So that 
thus they may be considered as heing of an intermediate class rather 
than of either of those which we have distinguished. 

Nortes op the Gulf of Mexico. As we have now one undoubt- 
ed proof, in the October Cyclone of 1848, of the Bay of Bengal (See p. 
288 and Jour. As. Soc. Beog. 18th Memoir, Vol. XVIII.), that 
Cyclones, whereyer and however they may originate, certainly descend 
and settle down on the Ocean after passing over high land, it may be 
well worth while to consider whether these Nortes, which often can- 
not be traced up from the Eastward and South Eastward, may not be 
at times Cyclones^ from the Pacific Ocean ? passing over the high land 
of Guatimala and Mexico, and settling down on the coast of Honduras 
and Mexico when the central part is clear of the land, which would 
then give a Norte along the coast ? 
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RkTOLTING WIND8 TrUI CyCLONBS, but not of HVKmiCAKE 

FORCB. The note p. 114 announces thisi and in CoL Seld's nev 
work p. 245, he has fully shewn by an instracttTe series of registers wiueh 
" are divided according to the barwmetrie oeeiUatiome,** and not as usual 
periodieallj, that at the Bermudas in Lat. 32® N. ; Long. 64® West. 

" The revolving winds which put over them are of varioot defrreee of foree (nm 
breeiet to storms. In the sommer season the winds then are light and imimUI y steady for s 
considerable time, blowing in straight lines and witsout veering, with • little fluetoatioa 
in the Barometer. But after the commencement of November veering winds of varioef 
degrees of force set in and gradually become frequent ; yet they seldom follow in sueh 
rapid succession as that one gale becomes confounded with another. Light vriads sad 
very fine weather usually intervene between the passages of revolving winds, while st 
other tunes hard blowing straight-line winds with a high barometer intervene. The ar- 
rival of each succeeding progressive circuit of the wind is indicated by the BaroDeiw 
falling as well as by the increase of the wind's force." 

The registers given most instmctiyely prore and iUnstrate this, ai 
well as the propriety of the qucunt old English name of roumiabouti. 
When we ohtain more of the statistics of winds and of the connections 
of the Barometer and Hygrometer with them in Tarions parts of the 
world, as within and on the limits of monsoon winds, as well as of trades 
and an both sides of these, and again in high latitudes, we shall perhi^ 
be able to deduce the Law of their succession. And hence again the 
practical rules arising out of it. 

Nelson and Villeneuve's Gale in January, 1805, p. 200. It 
may be surmised indeed that this "gale" was a Cyclone, at least for 
the French Fleet, as I shall now shew from Sir H. N« Hania. 
" Despatches and Letters of Lord Nelson," Vol. VI.* 

First we find (p. 339) that the French "came out of Toulon on the 
17th January, 1805, with gentle breezes at N. N. W. and lay QM) 
between Giens and the Hieres Islands, till the gale set in on the 
18th in the afternoon" they then "sailed with a strong gale at N. W. 
and N. N. W. steering South or S. W. on the 19th." At this time 
(p. 324, Nelson's Diary) 19th, the British Fleet were lying in Madda* 
lena Harbour with hard gtiles also at N. VF. They weighed and put 
to sea passing through the Biche (Biscie) passage by seren in the 
evening, and bore away, wind W. N. W. (p. 327), along the eastern side 
of Sardinia. " During the night it was squally and unsettled weather" 

* I shall quote the pages io parentheses, as there are extracts from several lettais. 
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•nd by Noon 20th, " Mount Santo bore N. W. 6 leagues. All night 
Terj hard galea from S. S. W. to S. W. which continued through the 
next day ; during great part of the time we were under storm stay-sails." 

Now if we suppose a Cyclone trayelling down from Genoa, between 
Minorca and the coast of Sardinia, or between Minorca and the Span- 
ish coast, say upon a track to the W. S. W. or S. W. (true) it may 
give a strong N. N. W. breeze off Toulon and N. W. gales at the 
Maddalena Islands on the 18th, making of course due allowance for the 
obstruction of the very high land of Corsica. Then as the centnd 
portion* passed to the N. W. of Maddalena it might be squally and 
unsettled varying to W. N. W. and to the S. S. W. as it passed on ; 
while it might be a violent gale at N. W. and W. N. W. veering also to 
the Southward with the French Fleet between Sardinia and Minorca, so 
as to enable them to fetch Toulon again when crippled, as they did : and 
it would seem certain that it woe on the day and night of the 18th, 
19th, that they suffered, since (p. 332) it was on the evening of the 
19th, that a disabled French 80 gun-ship had put into Ajaccio.f 

There are however two difficulties in the consideration of this ques- 
tion. The first is the unusual track (though in truth we know nothing 
of the tracks in this sea) and the second that the S. S. Westerly gale 
lasted with Nelson's fleet to the East of Sardinia (p. 330) till the morn- 
ing of the 25th ; but it is always possible that a Cyclone may precede a 
monsoon, or winter gale, or other right-lined wind ; and vague or forced as 
this deduction may now appear, it is always worth while to direct atten- 
tion to such questions ; for whatever be the answers which a better know- 
ledge may bring to them we shall always profit when that knowledge is 
obtained, be it affirmative or negative of our present impressions. 

Tracks op Cyclones in the China Sea — Palawan Passage. 
It would appear that in this dangerous passage Cyclones may possibly 

* For we are not now iovestigmdng a tropical hurricane with a distinct calm central 
•pace, which it the meteor in its most concentrated form, but a sudden gale in a narrow 
lea and a temperate climate, which might or might not have been Cjclonal. 

t As the French 6eet was in the latitude of Ajaccio steering to the Soutliward with a 
N. W. gale under a heavy press of sail at 10 p. m. on the night of the 18th (p. 327) 
when a British lookout frigate was close to them going 13 knots, it is possible that, u the 
central portion neared them, they may have been taken aback by a shift to S. S. W . and 
•0 have been dismasted ; and this with Admiral Villeneave'a avowal of their bad ma- 
aafemeot and raw crews accounts for the number of ships, which suffered, as in the 
case of Adfflinl Qsee9%ef Beet of merchantmen and ill-manned prizes. 
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occur, and in the low ktitnde of 9® North. I bmTe marked on the Clmt 
No. IV. (Track XXVIII.) the Magiciemme^ mad Si. FamTM Cjdaut n 
Not. 1840, and I am now indebted to Captain Mel a e ikl aC the ship 
John MaeVieear for a note of one in 9^ 19' N. ; I«ong. 117« East; 
in which the wind, which fortonatelj f eered onlj firom West to S. S. W^ 
while the ship was scudding under a close-reefed main top-sai], enabled 
them to keep in the channel ; though " the sky was OTercast with masKS 
of dark electric clouds with sudden gusts of heated wind ! blowing witb 
violence enough to carrj the masts bj the board, the aea raging in 
pyramids with great impetuosity and sweeping all before it." The 
Barometer was unfortunately broken. The Barque MaulmuM was 
totally wrecked about 100 miles to the N. N. W. of the Jokm Mee- 
Vieear on the same night. 

Tracks ; New Caledonia. The Barque Nimrod in Febmaiy, 1849, 
experienced a terrific Cyclone commencing in Lat. 17^ 38^ S. ; Long. 
1610 . 26' East ; or about 80 miles to the W. | S. of Huon Island at 
the North point of New Caledonia, in which her Barometer fell from 
29.70 to 28.C0, and she was obliged to cutaway her main-mast. This 
Cyclone was either very extensive or one of a very slow progressioo, 
for it lasted with the Nimrod from the 11th to the 14 th of February 
though hove too the whole time. Its track, so far as the imperfect 
newspaper report and the want of the vessel's log will allow us to 
judge, appears to have been a very anomalous one, for it seems to have 
travelled down upon the vessel from the N. N. W. or N. W. and then 
to have curved back to the Westward, the shift being from S. S. W. 
and S. W. to N. West. The Barque Scamander was also wrecked on the 
Southern Reefs of New Caledonia to the S. S. £. of the Isle of Pines, 
on the 15th February in *' a hurricane" which beginning at East reered 
to South (as if it came down from the N. W.), but we can scarcely 
infer this Cyclone to be identical with that of the Nimrod, I give 
these imperfect details indeed rather to put the seaman on his guard ; 
and I hope also thereby to remind him of how much may be done to 
aid us, and to forward his own interests, by a little trouble on his part. 



* I applied ofHcialty through the " Ministre de la Marine" for the Lo; and other details 
of the loM of this ship, a fine French frigate, but was informed that it could not be obtain- 
ed ! 1 have however been aitared from another quarter that the track if quite correct 
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Cyclones of Iceland. At p. 56, I have mentioned that the 
Tchukutskoi of Behring*8 Straits described to Kotiebue in the Rurick 
storms, which as to violence might be considered Cyclones. I find in 
Vol. XIV. p. 297, of Jamieson's Edmburgh Phil. Jour, in a 
paper on the Glaciers and Climate of Iceland by l/IT, Sartoriiis Von 
Walterliaiuieii the following description of the Icelandic storms 
which certainly appear to be at times a sort of stationary tornadoes and 
at times Cyclonal, from their extent, duration, and veering. When we 
consider that Iceland is in fact one huge mass of active or extinct Vol- 
canic formations and that it is moreover (seep. 21) in the terminal 
line of the West Indian and N. American Coast Cyclones, when their 
tracks tend much to the Northward, these facts from the pen of an 
independent and scientific observer become of much value. 

After speaking of the changeableness of the Icelandic climate in 
which tranquil calm weather forms the exception, and storm, the usual 
rule, he says — 

** Stonns of the most terrific character, and of fearfully devattauog force, and which 
carry every thing before them, are very common. These often place the traveller in 
very critical and dangerous positions, or at least in circnmstances accompanied with 
many hardships and difficulties. 

We experienced one of the most terrible of these storms on the 8th of June, on the 
Hvalfiorder at Thyrill, in a region which is notorious for them, and which has already 
been pointed out by Olaf&en* as dangerous. The one which we experienced would 
seem exaggerated, or even almost incredible, were it not that our description of it agrees 
in substance with the description of such storms given by that eminent Icelandic travel- 
ler. In the morning, when we left Reynivellir, a violent wind was already blowing, 
and this increased more and more until we reached, a little before noon, a height which 
divides the Svinadal from the Hvalfiord. Here the storm began to blow in such a fear- 
ful and indescribable manner, that we could scarcely advance, and that we sometimes 
thought we should lose our breath. Our circumstances became haxardous in the ex- 

* lUUidureh Itland, Vol. i« $ 4. ThyriU is a round, very high, steep, and prominent 
hill-top, at the inner extremity of the inlet which has just been mentioned. It is so 
named because the air frequently whirls around it, and thus causes dreadful whirl- 
winds from the north and north-east, against which trevellers would require to be op 
their guard. § 186. At the inner extremity of the Hvalfiord, especially around the hill 
Thyrill, violent whirlwinds blow. These storms last always for several days ; and they 
are such as to carry up the sea- water like snow into the air, whilst, at the same time, in 
the southern country, beyond the rocks in the Borgarfiord, there is but little wind, or 
none at all. From this reason, the district at the Hvalfiord is called by the neighbour- 
ing mhabitants Wedre-Kista,that is. Box or chest of Winds, which implies that this inlet 
is, as it were, the abode of violent storms • 

2 T 
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UMM, m we p ucw drf daws the steep dcdmtf ea ew 

extraiitT oC the HvaMst4. 1U mrmUtm fnmlht 

tbet a threw ooe of ovr tttnfdeali firom hii howc,— dthirHentd ip kwiaeovcri 

p te c t p ic w ioto the abytMt below. While the Hocm n^td over the water ol the teil. 

the ivrlaee wm eooverte4 into e eio«d of i|ir«7, which rtrnthti cvea to ae, 

pMed over hih 9000 fint hifh. Is k there ie«to4 • rabhww •# the 

t^omn, whieh ftRpesied like • bcidge mmitmg the two adet •# tha duk-^m i«dL 

Dofioir the altemooo the norai itiil eoetiaoed to nfe with tqmal imrf, aad it was Wf 

towftjndt the eYeoioc. ukI duno^titt lollowiaf nightthot it befan to aliato. The ilim 

Wis not eoofioed^ howerer, in eeeordeaee with the lepreKBtotiaBe of Olifcto,toefeiy 

liMiled epeee ; bat, oa the cootmry, itwatfiek aleaf the whole aoatk-waet eoast e£ ihs 

islaad ; end also, on the suae aioniiaf , a ship boaad for Beykjavih laa ashora at Ooe- 

beck(£fnuiBakki>. Aceordiac to the staleaieaU of ioiae leelaadie taders a pcrfsct 

calm prevailed darioir this time oo the sea, at aboat 5 aules (27 Englidi Biilee^ torn thi 

coast. 

Other storms of a mailer kind ooeanad icpeaiadly daiiaf aar jaanwy, aad woi 
still Biore destraetive than the oae whieh haa jast baaa dsaarihad ; as they wave aeaaB* 
paoied with rain, hail, and impeaetrable cloads of log, or dost. The aeifhboaAood sf 
the Hecia is pecaliarly aabject tc storms aeeompaoied with daat ; the daat beiaf cafriei 
up by the wind from the ezteosife fields of volcaoie ashes, which are ipuad oat mnmi 
that mouotain. 

Col. VMd remarkB in his first Voltune, though I hare been unabk 
to find the pawage, that some of the great Atlantic Stormi which hate 
A very Northerly route most terminate between Greenland and Iceland, 
and it seems probable if they really travel so far, these toniado-like 
tempests arc the large ones breaking np mto smaller ones which 1 hart 
already shewn* certainly occurs in Tropical hurricanes. If they arc 
not so, then their occurrence with such sererity and frequency in a 
Volcanic Island, b a fact of great interest, when we connect it with 
what has been said of the tracks of the Cydones from one Volcanic 
focus to another, the Teneriffe and Isle of France hurricanea and 
meteors, and the perpetually recurring Willy-waws and Storms of Tierra 
del Fucgo, which, to use tlie Icelander's pithy term, is the Wedra Kitta 
of that part of the globe. 

Hail in its relation to Electricity and 'Whirlwinds. Mr. 
J* C* Martin of Pulborough, in Sussex, (London and Edin. Journal of 
Science for 1840, p. 86, (speaking of a remarkable hail-storm^ in which 
some of the masses of ice were fire, six, and even aeren inches in cir* 
nimfcrence ;) says, after admitting that the congelation of large drqM 
of rain, the formation of ordinary hail, and even a considerable accretion 

* Fase 81 ; and VII. Memoir, Joamal At. Soc. Bei^. Vol. XI. 
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of ice to the original globule in its passage downwards, is not yery 
difficult of comprehension and explanation — 

" But there is only one way io which I can suppose such masses of ice as these oao 
be suspended loog eoough in the atmosphere to grow to such enormous sizes ; and thai 
is by the assistance of a nubilar whirlwind or water-spout. (TrmiM utritnm) with 
sufficient power to keep them in its whirl and to resist the earth's attraction whilst the 
concretive action is going on, till their momentum overcomes the suspending power, or 
till they are thrown beyond the range of its intensity. That such operations are amongst 
the reciprocal electrical phenomena of the clouds, distinct from, though allied to th* 
water-spout, is, perhaps, well-known ; and I was myself once witness to an appearanov 
of this sort, between a higher and a lower cloud, that had a strongly electric aspect 
before they bad resolved themselves into nimbus. It was a bent narrow column of 
dark vapour, which I could distinctly observe to be in rapid rotatory motion, passing 
from one cloud to the other, continuing for some minutes, and then gradually disappear- 
ing. During this time it emitted no sound , and had no visible connexion with the 
earth whatever. 

The above theory of hail-stones will be further corroborated, if we consider the form 
of the stones in this instance, viz. a sphere flattened at iu poles as the result of a rotatory 
motion ; especially if it be a law, as perhaps it is, that all solids in rapid gyration acquire 
]»#r ffjpsM a rotation on their own axes." 

In reference to the vet scanty notices we have of hot and cold blasts 
of air» and of hail and sleet at or near the centres, these riews are of 
some interest ; and the sailor will, I hope, see from them, how essen-^ 
tially useful and necessary it is, that we should be furnished with all 
the facts attendant on the progress of a Cyclone. 

Thb Electric Telegraph warming of the approach op Cy- 
CLONES. In my Sixth Memoir Jour. As. Soc. Beng. Vol. XI. p. 703 
published in 1842, I have suggested that if China was a country 
under European dominion a telegraph on the Eastern Coast might warn 
the shippbg at Hong-Kong to be prepared for a Cydohe. I find in 
a recent Newspaper notice in the AtUu of a work entitled " The Emi- 
grant Churchman in Canada," the following passage which I 
print without alteration, though the writer evidently is no Cycloniat. 

"An extract given from a Canadian paper brings out a practical use of science whieb 
our fathers would have stared at, could it have been foretold in their days. It is the use 
of tbs electric telegraph in giving notice of the approach of the whirlwind :~( Cyclone). 

' The telegraph now gives notice of storms I For example, the telegraph at Chicsgo 
and Toledo now gives notice to shipmasters at Cleveland and Buffalo, and aUo on Lake 
Ontiiio, of the approach of a north-west storm. « The result is practically of great im- 
portanot. A hiiiricaikd etorm travenea the atmosphere at about the rate of a carrier 
pigeon, ?iz. GO miles an hour. Our north-west winds come apparently from the soufces 

2 t 2 
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of the Lakes, and tweeping over Lakes Superior, Miehigaii« and Erie, spend tbemself et 
aa the interior of the country. Our south-west winds come appnrentlj from the GoJf 
of Mexico, where ihe force is very great, and pass up the general direction of the Miaii- 
sippi and Ohio. Commencing at these remote points, it is obvious that if telegrapUe 
offices are established at the extremes of the line, notice of the approach of a vioJeai 
wind may be given to distant ports from 12 to 20 hours before it will be felt there. The 
practical effect will be that a vessel in the port of New York, about to sail for New 
Orleans, may be telegraphed 20 hours in advancing on the coast from the Gulf of Mexi- 
co. We are only on the threshold of the real substantial advantages which may be 
rendered by the electro-telegraph. Already have notices of storms on the lakes bees 
given from Chicago and Toledo to Buffalo." 

446. Conduion. Sailors who have not looked into the liten- 

ture of their profession, will be not a little surprised to hear that books 

yet exist in print in which the Variation of the Compass is treated ta 

an absurdity ! and Mercator's projection as only fit for land-lubben! 

but this is really the case> as the following extract from Mr. Wiidam 

Bvrrough'ft *' Discourse of the variation of the Compass or Magne- 

tical Needle,* appended to ** The Newe Attractive** (London 1581) 

of Robert Norman^ (who announces in it his discovery of the Msg* 

netic Dip*) will shew — 

** But as I have alreadie sufficientlie declared, the cumpas sheweth not alwaiesthe 
pole of the worlde, but varieth from the same diversly, and in sayling describeth circles 
accordingly. Which thing, if Petma Nonius^ and the rest that have written of 
Navigation, had jointly considered in the tractation of their rules and instruments, then 
might they have been more available to the use of Navigation ; but they perceivyng the 
difficulties of the thyng, and that if they had dealt therewith, it would have utterly 
overwhelmed their former plausible conceits, with Padrode Medina* (who, as it 
appeareth, havyog some small suspicion of the matter, reasoneth very cleverly, that it 
i$ not neeeaary thai luch an abturdity as the variation, should be admitted in tuck en 
erceUtnt art as Navigation is) they have thought best to passe it over with silence." 

447. And Burrottghji himself, though a sailor and a hydrogra- 
pher, and comptroller of the Navy to Queen EUsabeth, says of 
Mercator's projection tbat — 

" By augmenting his degrees of latitude towards the poles, the same is more fitte for 
suche to beholde, as studie in cosmographie by readyng authors upon the lande, thsn 
to be used in Navigation at the sea." 

Now nothing is more probable than that for a time our new science 
will be treated, by many, much after the same style, as '' utterly oyer- 
whelming all former plausible conceits," and as only " fitte for such to 

* The earliest Spanish author on Navigation ; he had published at VallsdoKd in 
1545, the "Artede Navegar.'* 
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beholde as studie in cosmographie by readyng authors upon the 
lande" though it is not probable it will be so in prints the facts being 
too numerous to admit of contradiction ; and in truth more or less 
within ererj seaman's knowledge. 

448. Still we must expect to find many " of the old school" who 
*' do not like new-fangled notions ;" many who " do not like to be put 
out of their way ;" many who " think the old plan is good enough ;" 
and that *' hit or mbs for luck's all" is quite enough with a stout ship 
and good crew ; and to conclude, many who are too proud, too igno- 
rant or too indolent to take the trouble to learn, and who will for a 
time keep their seats amongst the scorners. From such we can only 
entreat a patient hearing ; and if by chance they have lost a mast or 
two in a Cyclone, quote to them the assurance of Poor Richard, that 
they that will not be counselled cannot be helped," and further that 
if you will not hear reason she will assuredly rap your knuckles" — in 
the next Cyclone. We trust, however, that even these persons, ad- 
mitting that if the knowledge we profess to hold out be not perchance 
exactly correct, yet the search for it may be useful in some other way, 
will not withhold from, us the materials we desire. The Cyclone in 
all its various forms, and in all the parts of the world in which it pre- 
vails, is not perhaps less a scourge to human life (and we will leave 
out property) than the scurvy of old. We have, so to say, extermi- 
nated the disease ; and few who know the science of the Law of Storms 
win, I think, refuse to say that it will finally reduce to a comparatively 
triflmg amount the frightful list of the victims of the Cyclone ; the 
most fearful and the most frequent enemy* which the mariner's peril- 
ous calling obliges him to encounter. 

449. As a mere question of humanity then, we claim on this, the 
highest ground, the support of all, whether sailors or landsmen. As 
a scientific question we are certain of the aid of men of science in every 
quarter of the globe ; and as one of mere pecuniary calculation we may 

* I do not here forget Fire, but this is to rare that iti danger it far below that of the 
Cyclone, by which, perbapa, in all parts of the world, two or three hundred lives are lost 
agrainst one by fire. I trust also that we shall ere long do something towards diminishing, 
if not entirely preventing the chances of this accident from spontaneous combustion. See 
a pamphlet recently printed for the use of the Lords Commissioners of the Admiralty, 
" On the means of obtaining early warning of any approach to spontaneous combustion, 
^c." by the Author, and reprinted in the Nautical Magazine for October, 1847. 
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boldly 8ty that merchants, ahip-owners, imder-writers» and aailoni iheni- 
selves, must be wilfoUy blind and deaf to their plainest interests when 
they do not enconrage the researches relating to Storms ; and not leas 
so Governments, until they adopt some oirganbed system for collecting, 
registering and digesting, the vast masses of scattered information 
which already exist, and which are, from the countless ships of Eng- 
land, America, and France alone, hourly accumulating and passing into 
oblivion. No single individual or association, without official authority 
and support, and adequate means, can do this ; but the nation and 
the ministry that accomplishes the great tasks which I have from sec- 
tion to section sketched out, aud truly and fully gives to the Mariner of 
all nations a Code of Xaws for tke Storm in every quarter of the 
globe, will fairly claim a share in the honours awarded to the noblest 
benefactors of the human race. 
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A D D E N D A« 

While the latter portions of this work have been passing through 
the press, I have collected the following Addenda, which I think worth 
printing, as some of them are of importance, and all are at least sugges- 
tive of farther enquiries. 

The Dust Storms and Whirlwinds op India Electric 

PHiENOMENA. 

In the year 1839, when the first of my Memoirs was published, I 
also printed and circulated a paper of queries regarding the dust 
whirlwinds of India, as probably allied to, if not identical, as to causes, 
with the smaller tornados and hurricanes, and from page 260 to 265 
of the present work will be seen my notes and remarks on them. In 
that paper I suggested that experiments upon their electricity were 
much required, and I have now the pleasure to find that these have been 
made and that the result fully justifies my conjecture. 

In the Philosophical Magazine for August, 1850, No. 248, is a 
highly interesting paper by Dr. P. Baddeley, H. C. S., dated from 
Lahore, shewing conclusively, by electric experiments extending over 
the hot seasons of 1847-48-49 and 50, that the dust storms, so prevalent 
in all the North- Western Provinces of India in the dry months are 
purely electrical. I extract the following without abridgement from Dr. 
Baddeley'i paper. The passages marked in italics are so by myself 
as exactly coinciding with the views I have submitted since the first 
edition of this work. 

" My observations on this subject have eitended as far back as the hot weather of 
1847, when I Brst came to Lahore, and the result is as follows. Dust storms are caused 
by spiral columnt of the eUctricftuid p€U*ing from the atmosphere to the earth : thej have 
an onward motion—a. revolving motion like revolving storms at sea, and a peculiar 
spiral motion from above downwards like a corkscrew. It seems probable that in an 
extensive dust storm there are many of these columns moving on together in the same 
direction ; and during the eontintuince of the storm many sudden gtuts take place at inter- 
vals^ during which the electric tension is at its maximum. These storms hereabouts 

* These are exactly the terrific gusts which old sailors so well remember in tyfoons 
and hurricanes, and which are in fact beyond the power of words to describe, nor can 
any one who has not experienced them imagine their violence.— U. P. 
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mostly commeoce from the N. W. or West, and to the courae of ao hour, more or leai, 
they have nearly completed the cirele and have pa we d oowarda. 

'* Precisely the same phenomena, in kind, are observable in all cases of dost storiM : 
^rom the one of a few inches (feet?) in diameter to those that extend for fifty miles sod 
upwards, the phenomena are kienlieal. 

" It is a curious fact that some of the smaller dust storms oecaaioiially ae^n in eiteoavs 
and arid plains, both in this country and in Affg^^iiiustan above the Bolan Pass, called 
in familiar language *' Devils," are either stationary for a long time, that is, upwards oi 
an hour or nearly so, and during the whole of this time the duat and aiinute bodies oe 
the ground are kept whirling about into the air. In other cases these small dost stormi 
are seen slowly advancing, and when numerous, usually proceed in the same directioo. 
Birds, kites and vultures are often seen soaring high op just above these spou apparently 
following the direction of the column as if enjoying it«* My idea is that the phcno- 
mena connected with dust storms are identical with those present in waterspouts sad 
white squalls at sea and revolving storms and tornados of all kinds, and tkmt tkty trigim' 
ate from the jams cause, viz. moving columns of electricity. 

'* In 1847, at Lahore, being desirous of ascertaining the nature of duat storms, I pro- 
jected into the air an insulated copper wire on a bamboo on the top of my house, and 
brought the wire into my room and connected it with a gold-leaf electrometer and a de- 
tached wire communicating with the earth. A day or two after, during the passage of s 
*mall dust storm, I had the pleasure of observing the electric fluid paasing in vivid 
sparks from one wire to the other, and of course strongly affecting the electrometer. Tbe 
thing was now eiplained ; and since this I have by the same means observed at leariC 
sixty dust storms of various sizes all presenting the same phenomena in kind. 

*' 1 have commonly observed that towards the close of a storm of this kind a fall of 
rain suddenly takes place, and instantly the stream of electricity ceases or is muck 
diminished, and when it continues it seems only on occasions when the storm is severe 
and continues for some time after. The barometer steadily rises throughout.** 

The author then goes on to descrihe his obseirations on the Dew- 
point and his manner of observing it. He calctilates that Lahore is 
about 1150 feet above the level of the sea. And he farther describes 
the kind of sparks or brushes and the manner in which electricity acts 
upon dust and light bodies and which I do not extract. 

He continues describing the dust storms as follows : — 

" Some of them come on with great rapidity, as if at the rate of 40 to 60 miles an 
hour. '1 hey occur at all hours, oftentimes near sunset. 

The sky is clear and not a breath moving ; presently a low bank of clouds is seen in 
the horizon which you are surprised you did not observe before ; a few seconds have pass- 
ed and the cloud has half filled Uie hemisphere and there is no time to lose—it is a dust 
storm, and helter-skelter every one rushes to get into the house to escape being caught 
m it. 

* Looking for prey also no doubt. ~H. P« 
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" The electric fluid continues to stream down the conducting wire unremittingrly during 
the continuance of the storm, the sparlcs oftentimes upwards of an inch in length and 
emitting a crackling sound ; its intensity varying upon (with ?) the force of the storm 
and, as before said, more intense during the guRts. 

" One that occurred last year in the month of August seemed to have come from the 
direction of Lica on the Indus, to the West and by South of Lahore, and to have had a 
northeasterly direction. An officer travelling and at the distance of twenty miles or so 
from Lica was suddenly caught in it ; his tent was blown away and he himself knocked 
down and nearly suffocated by the sand. He stated to me that he was informed by one 
resident at Lica that so great was its force at the latter place as to crack the walls of a 
substantial brick dwelling in which the above officer had lately resided, and to uproot 
some trees about. 

*' I have sometimes attempted to test the kind of electricity atid find that it is not inva- 
riably in the same state, sometimes appearing -I- and at other times — ; changing dur- 
ing the storm." 

We have not yet however on record iu India, or in any part of the 
world an instance in which North- Westers as they are called, have heen 
found to hlow at the same time, with equal force, in the opposite direction 
in any other place, and the North- Westers of the plains are the dust 
storms of Upper India, the rain heing more ahundant in the North- 
Westers and African Tornado. The wind, it is true, always veers, and 
sometimes with the force of a pleasant breeze to the opposite quarter, 
but this is usually afler the squall is over, so that we can only as yet 
caQ our North- Westers strait-lined winds. Dr. Baddeley'l observa- 
tions however . do much towards the advancement of the theory of an 
electric origin for Cyclones of all sizes and classes, and I trust they 
will be continued. 

Cyclones of the Black Sea. 

I have mentioned at p. 68, the possibility that the "gales" of the 
Black Sea may at times be Cyclones, and that they are so, I find 
confirmed by a letter from Capt. Silver of the Brig Tuscan of Ports- 
mouth, who gives me the abridged details of one which seems to have 
been travelling up from the S. West to the N. East ; the wind having 
veered with him as he ran up from the Bosphorus towards Odessa, 
whither he was bound, from S. S. W. to W. N. W., North West and 
North. He has not sent me his detailed log nor the height of the 
Barometer, but there seems no reason for doubting that this was a true 
Cyclone. 
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NORTKS OP THB CARIBBEAN SsA. 

Capt, Silver amongst other notes gives me the following which is 
worth printing as corroborating in the Western Hemisphere^ the beau- 
tiful lesson of the Charles Heddle in the Indian Ocean. It shews 
also that there are Cjclones in those seas almost stationary. 

" I was oDce cauerht ia a Norther in the Caribbean Sea between New Grenada and 
St Domingro. The Barometer fell very low ; ship under close-reefed topsails ; I ran 
round and round the compass for 36 hours in the focus of the storm and lost both top- 
gallant masts and Jib-boom, and on the second day when it moderated and we grot sights 
for chronometer, and Lat. at noon, I found that we were only 40 miles from where we 
fiist started." 

Cyclone Tracks of the Southern Pacific. 
The French Brig Anonyme experienced on the 30th December 1847, 
a severe Cyclone, commencing in 14<> 23' S. Long, by Acct. 159^ 41' 
East ; in which after scudding a short time with the wind at about S. £. or 
from S. S. E. to E. S. E. she was hove to, and had the calm centre 
passing over her. It is noted in the extract from her log (nothing more 
being sent) that at this time it was calm with a heavy sea and ** the clouds 
were driving from the S. East and N. West with equal velocity.*' It is 
not said, which would have completed the description, if they were on 
opposite sides of the horizon or above each other, but in half an hour the 
breeze sprung up at N. West freshening to a hurricane from that quarter, 
in which the Brig scudded till she could scud no longer, till she finally 
hove to and the Cyclone lefl her. This decided shift at the centre from 
about S. East to N. West would indicate a track coming down from the 
N. East in that quarter. 

Red Sky noticed in England as an Electric Appearance. 

In the August Number of the Philosophical Journal just quoted, is 

a paper by P. Touley Esq. F. R. S. describing a pecidiar kind of 

lightning which diverged into many branches, and these again into 

sparks or stars at their extremities (which is not uncommon in tropical 

lightnings) ;'*' and it can be imitated on a small scale, says the writer, 

by filling a glass jar with water and using it as a Leyden Phial. At 

the conclusion of his paper is the following description of a remarkable 

red light. 

* Is this the appearance so well described by Mr. Vaile of the Barham (see p*268) 
in the October Cyclone of 1848 in the Bay of Bengal, as " resembling at times the flash 
from a gun, and at times sparks as if from a flint and steel V* 
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"At half past eight o'clock a bright red light appeared amongst the clouds, bearing 
nearly due south, and having an elevation of about 90o above the horizon. It appeared 
as if the sun were behind a cloud, illuminating its edges strongly and throwing a bril- 
liant light upon the neighbouring clouds. It lasted about five minutes with perfect 
steadiness and then gradually disappeared." 

Recurving Cyclone Tracks in the Northern Pacific. 

I am indebted to Captain T. B. Simpson of the Brig Frtah of 
Sydney, bound from Sydney to Shanghae, for an extract describing 
briefly, but quite clearly, the track of a Cyclone in the sea between the 
Marianas and Bashee Islands, which commened with him in 19^ 28' N. 
138o 44' East, at E. b. S. on the 1st May, 1850, and appears at first to 
have travelled up to the N. W. the Brig gradually nearing the centre 
by making nearly a West course, till the wind and sea becoming too heavy 
to run any longer she was hove to, but found the wind hauling to the 
North and N. N. E. and the Cyclone with its bank of clouds distinctly 
passed off to the N. Eastward. We have here another instance of the 
recurving of Cyclones in the West Indian and Mauritius Latitudes as 
shewn at p. 49, and in Track Z on Chart. IV. to warn the careful 
mariner to be on his guard. 

Cyclones in the China Sea in the month of Mat. 

In the table of the seasons at which Cyclones occur in various parts 
of the world, at p. 260, and I think in some other place of the 
work, I have stated that no Cyclones have been known to occur in the 
month of May in the China Sea ; but from a letter from Captain 
IS. T. F. Kirsoppy Commanding the Steamer Juno at Manila, I learn 
that a severe Cyclone was experienced in the Bay of Manila and in the 
adjacent China Sea as early as the 4th May, 1850. Capt. Kirsopp 
forwards me brief extracts from the logs of three ships, besides that 
of his own vessel, regarding this Cyclone, which like that of the Easurain 
(Track Z in Chart. IV.) appears to have had a track out from the Bay 
of Manila to the northward ; but not having the detailed logs of the 
ships and their position being of^en deficient also, nothing very positive 
can be affirmed. The essential matter however for us at present is the 
fact, that severe Cyclones may occur in May in the China Sea, and 
thus upon the appearance of doubtful weather or an uneasy Barometer, 
the careful seaman will take due pre-caution. 
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Swell and Waves preceding a Cyclone. 

I have adverted at p. 1 77, to the cross swells which precede Cyclones, 
hut omitted there to notice another peculiarity which most seamen 
when it is mentioned will readily call to mind, and of which I have 
many examples noted in logs sent to me since the puhlication of these 
researches. It is, to describe it generally, that when, in the log book 
phrase, the ship has ** a cross confused sea making her very laboursome 
and uneasy*' from two or three diiferent points, there is also sometimes 
seen at intervals a heavy, breaking, roller-like surge of a sea amongst the 
others, much larger and higher than the rest, and altogether of a differ- 
ent character ; seeming at times Its if some submarine earthquake or 
other commotion had given rise to it, or as if an ice-berg had capsized 
not far from the ship, and sent its powerful wave across all the others. 
The suddenness with which these waves appear and the peculiar 
heavy manner in which they strike the bow or quarter or beam of a 
ship in dull weather and light winds, will also be seen to be well worthy 
of note. In one instance, related to me by a capital observer, the whole 
of the passengers of a large passenger-ship from India were sitting Rt 
table after dinner, in fine weather, with all the ports open, when the first 
of a series of these Cyclone-rollers, as they might be termed, reached the 
vessel so as to strike her on the beam and quarter, and it filled half the 
ship^s cabins below, washing even into the cuddy ports of a ship of 1200 
Tons ! Upon examining the Barometer it was found to have fallen con- 
siderably since noon, and in the course of the afternoon and night there 
were clear indications of a passing ("yclone not very far from them. 
This is another indication of that Barometer of Signs to which I am 
so desirous that sailors should direct their attention. There is no doubt 
that these Cyclone- rollers are the resultant* waves of the whole of the 
complex forces acting on the surface of the ocean in a distant Cyclone, 
and that they may afford useful, and above all, timely warning of its 
existence or ajiproach. 

* See pag^e 69, for the explanation of this word. 
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ILefweiMeM to Chart No. III. Cyekmei of the Bay of Bengal and Arm 
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Moflfatt, ...• H. P. 

Brigs Virginia and Bee, H. P. 
H. C. S. Lowther Cas- 1 u n 
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WOMEN OF CHRISTIANITY, EXEMPLARY FOR 
PIETY AND CHARITY. By Miss Julia Kavanagh, 
Author of *' Woman in France," *' Nathalie," &c. i vol. 
post 8vo. With Portraits. Price 12s. in embossed cloth, 



gilt edges. 
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The women portrayed have been se- 
lected from every period of the Chrisdan 
era ; the same range of female biography 
is taken by no other volume ; and an equal 
skill in the delineation of characters b 
rarely to be found. The author has ac- 
complished her task with intelligence and 
feeling, and with general fsdrness and truth : 
she displays subtle penetration and broad 
sympathy, joining therewith purity and 
pious sentiment, intellectual refinement and 
large-heartedness, and writes with unusual 
elegance and fc\ic\ty.**-~-Nonconfirmht, 

*• We can scarcely conceive a more in- 
teresting theme than the one our authoress 
has selected, and she deserves praise for the 
manner in which she has accomplished 
her task. This beautiful book will be 
prized by those who love excellence and 
admire devoted piety/*— M'ri/fryrfii Timn, 

** Miss Kavanagh has wisely chosen that 
noble succession of saintly women who, in 



all ages of Christianity, are united by their 
devotion to the sick, the wretched, and the 
destitute/* — GitarMan. 

*< Miss Kavanagh*8 book should be read 
by all, that they may learn how much ad- 
mirable virtue, peculiar to the sex, dwells 
with woman.** — Economist, 

** We commend Miss Kavanagh for the 
general ease, propriety, and care, with 
which she has executed her task.**— 
Athen^um, 

"This elegant volume of biographies, 
judiciously selected and ably written, does 
equal honour to the author*s mind and 
heart*'— 7a/J« Bull, 

" A record of female excellence conceived 
in the best spirit and performed in the hap- 
piest manner.** — BelPs ff^eekly Meuengtr, 

" The authoress has supplied a great 
desideratum, both in female luography and 
morals. The style is clear, the matter 
solid, and the conclusions just.** — Globe. 



II. 



PICTURES OF LIFE IN MEXICO. By R. H. Mason, 
Esq. 2 vols, post 8vo, with Etchings. Price 24J. cloth. 



" An amusing book. Mr. Maaon is 
essentially a picture maker. His pencil 
possesses something of fluency and grace — 
of descriptive facility and graphic charac- 
terization. His pen is an instrument of 
the same quality : it delights in pcse and 
costume, and the portraiture of moving in- 
cidents, adventures, and escapes : a dirty 
padr^, a fierce ladrone, a joyous senoreta, 
a gaily-dressed cavalier, is sure to seize his 
eye and inspire a picture or suggest a tale." 
—Atkenaum. 

" The value of these volumes is unques- 
tionable. We feel a perfect reliance on 
Mr. Mason*s statements, whether they refer 
to the mining, hunting, farming, or swin- 
dling portion of the inhabitants : the Indian 



hut, the civic council board, the beggar, or 
the monk, real men and women pa^s before 
us. Statistical and tabular documents are 
brought to bear with official weight on the 
author's personal conduaiooi.** — Gloht. 

'* These instructive and amusing volumes 
are written in an easy and graceful style ; 
and the anecdotes are rich, racy, and ori^- 
nal. The writer was an eye-witness of 
the scenes he deKribes j and the picture he 
dra^%'s of the Mexicans is corroborated by 
all who have visited the country. **~J3ri- 
tannia* 

" We have not met with a better de- 
scription of Mexican scenery than Mr. Mason 
gives. His pictures are lively sketches with 
a free pen,**--' Economist. 
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III. 



1. 



THE GOLD VALUER j being Tables for Ascertaining the 
Value of Gold, as Naturally Produced, or Artificially Amal 
gamated. With a Familiar Explanation of ^fic Mode ot 
Ascertaining the Proportion of Pure Gold in any given 
quantity of Metal. By James Watherston, Goldsmith. 
Post 8vo, price 3/. bd. cloth. 

THE LIFE OF TAOU-KWANG, LATE EMPEROR 
OF CHINA i with Memoirt of the Court of Peking, 
by the late ReVc^ Charles Gutzlaff. Post 8vo, los. 



« Few Eiuopeani had better opportuni- 
det to give an account of the Chinese than 
Mr. GutzlaiF, for he lived among them 
many ycar^ and mixed with all claHet. 



Hla iketchci of personal character, anec* 
dotes, and traits of individuals, are clear, 
and the book will repay perusal.'* — Sf€C' 
tattr. 



GOLDEN DREAMS AND WAKING REALITIES} 
being the Adventures of a Gold-Seeker in California and the 
Pacific. By William Shaw. Post 8vo, gj. cloth. 

<< This book it most excellcat : ita three 
hundred and lixteen pages of truth have 
humour and incident enough for the thou* 



und pages of a three-volume nofd.**— 
Examinar, 



** From the fint page to the last, Mr. 
Shaw*i eventful record it full of incident 
and interett" — BUciwoed^s Magauimt, 

*< One of the moit interesting and best* 
written bookt that we have teen on QUI- 
fbmia . **-^^/Ani4nMi . 



VI. 



WOMAN IN FRANCE DURING THE i8th CEN- 
TURY. By Julia Kavanaoh, 2 vols, post 8vo, with 
Eight Portraits, i/. 4/. cloth. 



" Miss Kavanagh hat undertaken a deli- 
cate task, and she has performed it on the 
whole with discretion and judgment. Her 
volumes may lie on any drawing-room 
table without scandal, and may be read by 
all but her younsest countrywomen without 
riik.** — ^Msrttrfy Review, 

<* WhicL among ut will be ever tired of 
reading about the women of France, espe* 



ctally when they are manhalled to agree- 
I ably and ditcreetly at in the pagea before 
! ui}**^^jStbem4nim. 

I « The tubject it handled with much 
' delicacy and tact, and the book thewt 
I often an original tone of remark, and 
I alwayt a graceful and becoming one.** — 
I Examhier, 



VH. 



THE NOVITIATE; or, The Jesuit in Training: being a 
Year amone the Endish Jesuits. By Andrew Steinmetz. 
Third Edition^ with Memoir and Portrait, post 8vo, 6s. cloth. 



** Thit it a remarkable book. It de- 
tcribet with a welcome minutenest, the 
daily, nightly, hourly occupationt of the 
Jetuit Novitiatet at Stonyhurst, their reli- 
gious exercises and mannert| in private and 



together j and depicts, with considerable 
acuteness and power, the confUcti of an 
intelligent, susceptible, honest purposed 
tpirit, while patting through tuch a pro- 
cett.** — Britisb ^arterly Review, 



THE PRESENT STATE OF PARTIES: a Series of 
Etchings with Descriptions. By Richard Doyle, Esq. 



PUBLISHED BY SMITH, ELDEK AND CO. 



Ijrplar |ltto iitiians. 



I. 

THE SCHOOL FOR FATHERS; An Old English Story. 
In One Volume. {Nearly Ready.) 

THE LILY OF ST. PAUL'S ; a Romance of Old London. 
By the Author of " Trevethlan." In Three Volumes. 

(Just Ready.) 
III. 

LENA ; THE Silent Woman. By the Author of " King's 
Cope," &c. In Three Volumes. {Now Ready.) 

IV. 

THE TWO FAMILIES : an Episode in the History 
OF Chapelton. By the Author of *' Rose Douglas." 
2 vols, post 8vo. 



<' The object of the writer n to ihew 
the importance of religion through life, 
more especially in the training of children, 
by contrasting the career of two families 
for two generations. The novel belongs 
to the quiet school} the persons and in- 
cidents are those of every>day life^ told In 
a congenial spirit" — Spectator. 

** Another novel by the author of * Rose 
Douglas* could not ful to be welcomed 
by us with more than ordinary heartiness 
and curiosity. The contrast of riches, with- 
out reli^on and poverty, with pie^, dis- 
played in one and the same family, has 
rarely been depicted In a manner more 
entirely void of offence and exaggeration.'* 
—Athenaum. 

** In this history of the * Two Families,' 
the eloquent and earnest author of ' Rose 
Douglas ' has fully answered our most san- 
guine expectations. The beautiful contrast 
she hit drawn of the chequered fortunes 
of two households cannot fail to interest 



I and improve all who study the picture.**— 
Britannia. 

** It has two stories : the end of worldly 
riches is set forth in one ; that of religious 
poverty in the other. The sad history of 
Eliza Wilson, the rich and spoilt heiress, 
is truthful and impressive ; that of the 
poor family is beautiful and touching.**— 
Guardian. 

•* The story is characterized by much of 
shrewd insight into character, allied with a 
rare power of presenting it in a quiet yet 
attractive manner, and pervaded by a kindly 
and truthful spirit." — Daily News. 

'< A charming litde romance ; a tale of 
grqgt Interest as regards incident, and of 
great value as regards the moral it conveys." 
"■^Morning Advertiser, 

'< It would be difficult to find a work of 

I fiction conveying by example better lessons 
to parents and children than this amusing 
and initructive story.**^— Oiu^rc^r. 



V. 



AGATHA BEAUFORT; or, Family Pride. By the 
Author of" Pique.*' 3 vols, post 8vo. 

" A romance of most mysterious cha- 



racter, hardly wanting anything to entide 
it to take a place beside one of Mrs. Rad- 
cliffe's nerve-thrilling tales." — Glohe. 

<* A romance of peculiar interetCy with 
a plot of great originality. We fully expect 
that Agatha Beaufort will be one of the 
raoit popular novels of the season." — Beirs 
Musengtr. 

** Agatha Beaufort is some degrees above 



the common run of novels, in point of 
interest, and will probably be popular in 
circulating libraries. The stjle is easy and 
agreeable, the dialogue spirited and vigorous, 
the interest well kept up, and the dramatic 
effect bold and striking." — Literary Gazette. 
** Agatha Beaufort is drawn with con- 
summate skill i and the scenes between 
her and her unKrupulous adviser are in- 
tentely dramatic.** — ff^eeikly Chronicle. 



VI. 

FLORENCE SACKVILLE; or, Self-Dependence. By 
Mrs. Burbury. 3 vols, post 8vo. 

" Thii is a first novel, — we hope it will 
not be the last by its author. Mrs. Bur- 
bury possesses a clear appreciation of humour 
and p«tho6, a firm hand in noting down 
the boundary lines and salient features of 
charactor, and a constancy to the leading 
pbn and purpose of her story. The stoipr 
of poor Milly — the pathos of which is 
feaiful — would alone justify us in placing 
Mrs. Burbury high among modern novel- 
ists." — Atben^tum, 

" The most promising novel we have 
met with for some time. It is an ex- 
tremely careful, skilful piece of vrriting, 
containing several sketches of character, 
finished and truthful in a high degree; 
and the spirit in which it is written is as 



much to be approved at its cleverness. 
We strongly commend thu novel to favour- 
able attention.** — Examiner, 

<< A work very superior to the ordinary 
run of novels. There is life and freshness 
about it, a healthy tone of morality and 
a playful wit. The writer draws finom ber 
own experience. The people, places, and 
things are real and genuine." — Eclectic 
KevieWm 

** The career of the heroine is a tmly 
noble one — marked by self-control, self- 
ucrifice, deference to the feeUngs of others, 
and all those Christian graces so eminently 
characteristic of feminine nature in its 
sweetest and most attractive aspect.**— 
DtAlin Univeruty Mmgenune, 



VII. 



THE FAIR CAREW ; or, Husbands and Wives. 3 vols, 
post 8vo. 



** The * Fair Carew ' evinces merit of a 
high order. A strain of quiet, easy raillery 
pervades the whole work, that reveals a 
knowledge of the human heart, freedom 
of style, truthfulness of aim, and purity of 
moral." — Literary Gaiette. 

''Very superior to the ordinary novels. 
There is life and freshness about it ; a 
healthy tone of morality, and a pbyfiil 
wit ; the narrative has reality ; the men 
and women are genuine, and no shadows.** 
— Eclectic Ren/ievf. 

'< It is long since we read a book of this 
class with greater promise in it 3 and it is 



impossible not to recognise and enjoy the 
shrewdnea, the social whim and satire, the 
humorous observations and common -life 
truth and sagacity, dispbiyed by the author." 
•^£xatntKer» 

" Cleverw-and very clever— this work 
certainly is. The style is carefully finished, 
and the course of the story flows on safely 
and steadily, and carries the interest of the 
reader on to the end.** — Atbenaum, 

*< It has sterling merits of no ordinary 
character J as a first effort it is decidedly 
successful, and gives promise of still higher 
achievements.** — New Slugrterly, 



VIII. 



SHIRLEY ; a Tale. By Currer Bell. 3 vols, post 8vo. 



IX. 



JANE EYRE : an Autobiography. By Currer Bell. 
Fourth Edit ion y post 8vo, 6x. cloth. 



X. 



WUTHERING HEIGHTS and AGNES GREY ; with a 
Selection of the Literary Remains of Ellis and Acton 
Bell, and a Biographical Notice of both Authors by Currer 
Bell. Crown ovo, 6s. cloth. 

Irtpring Ux Ittblitstiffii. 

A NOVEL. By W. M. Thackeray, Esq., Author of" Pcn- 
dennis," " Vanity Fair," "The Kicldeburys on the 
Rhine," &c. In Three Volumes. 



LuucloQ: PriutcU by Stiwabt fc Muekat, Old Bailey. 
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DIreetloiui for Obsenrers. 

The following is reprinted from Thb Sailors* Horn Book por thb 
Law of Storms in all Parts of the World ; London — Smith, 
Elder and Co., and Calcutta, — Messrs, Ostell and Lepage, and 
Thaeker and Co. ; Second Edition, 1851. For the use of those who 
may he desirous of aiding investigations relating to the Law of 
Storms. 

', The word CYCLONE in this paper sigDiiies HunicAne, Tyfoon, or any Cirenlar* 

blowing gale of wind. 

423. Points of Enqviiyy and Directions for Obsenrers* 

I have 80 often alluded in the coarse of this work to the many matters 
we have yet to enquire into that at first it may seem a repetition to go 
over this again ; hut it is always advantageous to have such matters 
brought closer together under distinct heads, and there may be some 
which I have at heart, but have not been able to suggest. Let us take 
the enquiries in their natural order : — Before ; during ; and after » 
Cyclone. 

424. Before a Cyclone, a. The signs of all kinds, celestial, 
terrestrial (if in^port) and those of the ocean, as in our table at p. 245 
to 248, being sun, moon, stars, sky, clouds, light, aur, wind, lightning, 
thunder, noises, effects on animals, &c. Appearances of the stars 
should be carefully noticed, distinguishing between the fixed stars and 
planets, and between those near the xenitfa and at the horixon« 
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2 Points of Enquiry. 

b. The signs considered by Natives or European iuhabitants of 
different places as announcing an approaching Cyclone, and especially 
those connected with Yolcanoes and earthquakes, and their subsequent 
relations to the Cyclone when in action, if any. Pilots and fishermen 
are often very well informed on these matters. 

c. State of the barometer and simpiesometer, both on shore and on 
board ships if in port ; for the one might, for instance, oscillate and 
the other not. 

d. States of all other meteorological instruments, such as hygro- 
meters and the like ; of any sorts attainable. 

e. Exact observations as to the state of the clouds, the scud, &c., 
above ; or that of the weather in elevated spots, so as to elucidate as 
much as possible the question of whether the Cyclone is formed at the 
surface of the earth or in the higher regions of the atmosphere. 

/. The bearings and angular altitudes of all banks of clouds, and 
of lightnings with the distances of them, as nearly as can be measured 
by the directions given by Kaemts^ (p. 235) the time of the obser- 
rations being accurately noted. The bearings of the extremes and cen- 
tres should be taken. If bands of light or colours are well defined, the 
angles subtended by these should be measured by a quadrant or sextant. 

ff. In the neighbourhood of volcanoes their peculiar actions should 
be noted, and the opinions of the residents inquired into, as also where 
volcanic lakes, and the like, are known to become agitated or phos- 
phorescent. When volcanoes are near the sea, it is by no means un- 
hkely that they may show some forewarning indications. 

ti. The state of the surfs on coasts, peculiar swells arising from 
^e sea, its phosphorescence, the appearance or flights of peculiar 
birds, or even the peculiarities known to fishermen of the habits of 
fish should not be neglected. At first sight many of these things seem 
mere fancies or local superstitions ; but if we found on opposite side» 
of the globe, for instance, that on the approach of a Cyclone, certain 
fish, abundant at other times, are not to be caught for three or four 
days before its outbreak ; or that certain others are seen to be much 
agitated and to come constantly to the surface ; we might fairly say, 
that this was a fact derived from observation, and if verified by com- 
petent observers, it might be a clue to further knowledge.'*' 

• * So ftf the fint edition. I h«ve since found in a Ttluable note on the London'9 
Cyclone of Ootober, 1892, in the Bey of BengAl already alluded to pp. 134, 158, the 
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i\ Obsenrers on shore might render great service by carefully pur- 
suing any one single branch of research or observation only, and of 
these, some do not even require instruments, or very simple ones. As 
an instance, I may cite a series of careful doud, or (to use the Greek 
word, which Mr. Espy has usefully adopted) Nephelogical obser* 
vations, which might be of high importance, both as shewing for a long 
. period, what the various currents above and below are, and what are 
the peculiar appearances which forewarn of the approach of Cyclones 
at that place. The scud, as every sulor knows, is often flying in a 
direction, which differs from one to four points from that of the surface 
wind which the ship has, and the difference may even be greater on 
shore. 

j. The various names given by the Natives or European residents 
to various kinds of gales ; as an instance see the note p. 57, and in the 
next section, the remarks on the names Hurricane and Tyfoon. 

k. Great attention, both at sea and on shore should be paid to the 
choice of the words used to describe the different phsenomena of Cy- 
clones. For example, the words ** veered" and " shifted" are often 
carelessly used for each other, yet they express, the one, a gradual, 
and the other a sudden change of wind. 

/. The intervals of time between the various changes in the storm 
or the states of the instruments should also be marked. As thus : 
*' The wind veered between 4 a. m. and half-past 6 a. m. from North to 
W. b. S." or "The barometer sunk from 8h. 30' to lOh. 45' a. m. 
from 29.05 to 28.70 as per register." 

m. Sudden heavy squalls and whirlwinds, and especially such as 

give little or no warning of their approach ; as white squalls, the bull's 

eye squalls on the Coast of Africa, &c. (see p. 266.) should all be noted 

following curious passafire. After describio? 6ve days of entirely oppretsive calm, in which 
" the cea became a perfect mirror, the glare intolerable, and the zenith appeared as if it 
had lowered within a few feet of an horizon of a greenish and yellow, sickening, unnatural 
tiage, and the air felt as if it were surcharged with brimstone and charcoal almost enough 
to suffocate one/' Capt. MeIi«od adds, " Turtle innumerable were Boating about us, 
and as far as our vision extended were seen equally numerous at that distance. I need 
not say that we caught as many as we required. Whether it was fancy on my part or 
not, I thought they were in a state of stupor, as they never made the least attempt to 
escape w hen the boat approached them nor loAsn they vere taken hold of ** Sleeping 
turtle we have all caught, but more have been missed perhaps by their struggles, and 
this passage settles the question of the stupor.— H. P. 



4 Points of Enquiry, 

and carefully described as soon after their occurrence as possible. We 
have yet much to learn of these dangers, and especially in their relations, 
if any, to Cyclones* 

ti. Whirlwinds and water-spouts, and peculiar yeeriDgs of winds 
with them, and alternations of calms, and puffs, and flaws. The ap- 
pearances of whirlwinds and water-spouts, and their manner of turning, 
whether (^) or Cj should be noted with all details, particularly if occur- 
ing at night. 

o. Rising and falling of wind, and if any moaning, or distant roaring 
noises are heard before or after the Cyclone, and if these noises are 
certainly in the atmosphere ? 

425. During a Cyclonb. a. Atmospheric states and changes 
as often as can be noted, and particularly at the changes of wind, and 
at the calm centre, if this should unfortunately reach the ship. 

h. State of the barometers, simpiesometers and thermometers, as 
often as possible, their oscillationB, and if (which should be observed 
in the dark) any flashes of light, can be certainly distinguished in the 
▼acuum of the tube, and if these are constant for a time, or by fits, and 
if connected in any way with the oscillations or squalls. 

c. The same at the shifts or calm. 

d. Lightning and thunder ; and particularly remarkable flashes at 

the shifts. 

e. Phosphoric light of the sea. 

f. Temperature of the rain ; if colder or warmer than the sea, 
form and size of hailstones if any ; relation of the fall of hail to the 
lightning and state of the barometer. 

g. Whirlwinds or water-spouts occurring in the Cyclone to be 
carefully noted, as to their appearances, whirlings, tracks, size, &c. 

A. Circles of light, or clear sky overhead, in the midst of the Cyclone, 
to be estimated or measured as to how many degrees in diameter ; stars, 
moon or sun, if seen at any time in the Cyclone, to he also noticed if 
of peculiar brilliancy or colours. 

i. State of the clouds ; appearance, velocity, and direction of the 
scud, &c. 

j, StAte of the swell and sea, as to regularity, rising, breaking, &c., 
particularly at the onset and centre. 

k. Veerings or oscillatipns of the wind, and if possible, the exact 
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interyals of time in which they occur, should be measured. Thus if 
we knew that the wind veered backwards and forwards 6 points about 
every 15 minutes, we might, with the drift, calculate what the amount 
of incurving was. 

/. Moderating of the wind for an hour or two or more, after the 
gale or Cyclone has appeared to commence, and the state of the baro- 
meter, simpiesometer, and sky at this time. 

m. An exact account should be, if possible, kept of a vessel's com- 
ing up and falling off, and the log should be hove if possible, to ascer- 
tain with the utmost care,* the direction and rate of the ship's drift if 
lying to ; so as to be enabled after the Cyclone to calculate with pre- 
cision what may be due to the storm-wave and storm-currents. 

ft. Blasts of hot or cold air. Extraordinary light or darkness. 

426. At the close of a Cyclone, a. Appearances of the 
clouds, when going off. If forming banks to be noted and measured, 
as at the approach of the Cyclone. 

b. Gradual rising of the clouds at the horizon or zenith to be 
noticed if it occurs. 

c. Barometer and simpiesometer, rate of rise to be as carefully 
noted as during the Cyclone ; and how long the oscillation continues 
after the passage of the centre. 

d. Any effects of the Cyclone on the ship's compasses, or on the 
respiration, or on animals on board, &c., to be carefully noted. 

e. On shore any accounts of inundations, and if by sudden sea 
waves or gradual rising. Old and foreign accounts of these also to be 
collected if obtainable. Directions for preserving records of the state 
of the weather in the British Colonies have been issued some years ago, 
but it is not known what these have produced. The importance of 
obtaining the observations of foreign settlements, is therein also alluded 
to. 

427. Directions for Obsenrers. We have four classes of 
observers who may be useful to us. 1, Those on shore, landsmen or 
sailors. 2, Sailors in harbour, where they have much more lebure 
and advantage. 3, Sailors at sea, and 4, Surgeons and Passengers. 

* By a leeway-circle on the taffrail, if this can be managed. I mention every thing, 
though I well know that in merchantmen all hands are fully employed -, bat in Men-of- 
War much may be accomplished by a little zeaU 
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As it may, however, be useful for all to know what the others might 
observe, if they pleased (for they will thus know how to question them, 
or what to ask for in the way of copies of papers, &c.) I set down 
the whole together, and each class will easily distinguish what beloDgn 
to them. 

428. I commence with pointing out what may be done with the 
observations when made or obtained from others ; for I know that 
many are deterred from, or rendered indolent-minded about such mat- 
ters, by the feeling of *' What is the use of all this trouble in making 
notes ? I do not know where and how to send them to any one who 
will make use of them." I trust that none will have read this book 
without being convinced that, speaking here for my brother Storm* 
meteorologists,'*' as well as myself, we shall always be glad to turn every 
scrap of information to account, and to forward to each other such as 
may assist our common research in those quarters of the globe where 
we may be situated ; and those who have read all the works on the 
subject, can I hope also testify how usefully and faithfully every line 
yet obtained has been brought to account for the great family of man- 
kind. 

429. For myself, I shall be glad to receive notes, memoranda, or 
extracts from books, from any part of the world on storms, or matters 
relative to them, in any language ; as detailed or brief, and as plain or 
as scientific as may be, and if these are addressed as below, they will 
always reach me free of Indian postage. 



Storm Report Service, 



The Secretary to the Government of India, 

Home Department. 

Mr. H. Piddinffton, 

Calcutta, 



• W. C. lUdfield, Esq., New York. Lt-Col. Reid, R. £., V. P. R. S. 
Dr. A. Thorn, H. M. 86th Regiment, Poonab, Bombay. M. H. Bousquet, 
Port Louii, Mauritius. 
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Packets or letters forwarded to the publishers of this work, will also 
reach me. 

430. It will be seen from the foregoing pages that, independent of 
the particular points of enquiry, which I have specified in the first part 
of this section, there are wide blanks to fill up in the chapter on the 
tracks of the Cyclones alone ; and that we ought gradually to be able to 
produce charts for every separate tract of sea, like the four which we 
have now given ; and that this can only be done by the workmen being 
furnished with materials ; and a single experiment with a storm card 
will shew that if a hurricane moved, (for instance across the Atlan- 
tic or Bay of Bengal,) from West or East instead of the contrary ways, 
which we now know they do, all the changes of winds and rules for 
management would be different. Hence the great utility, tedious and 
Bometimes almost repulsive as the labour is, of collecting the data and 
investigating every separate storm till, as in all other branches of the 
physical sciences, we are able to say with comparative or absolute 
certainty, what is the law by which their tracks are governed, since 
we know that of their rotations. 

431. As I have before said, for these investigations we must have 
data, and these data are log-books, journals, memoranda, newspaper 
notices, and the like ; and the more clearly to explain what we require, 
I set down here in separate paragraphs, what occurs to me ; premising 
always, that the more details, the better. 

1. We require all the accounts, registers, and notices, logs, journals, 
memoranda, and even references to books, (in any language,*) which 
can be obtained. The full log should always be sent if possible, as well 
as notes and extracts. 

2. These may be new or old, for the phsenomena of the Cyclone of 
yesterday, may be corroborated by those of a hurricane a hundred years 
■go. 

3. They may be plain common-sense notes or narratives, or as 
scientific as they can be made ; but the plain common-sense accounts 
are often quite as valuable as the scientific descriptions ; and it u a 
great mistake, and one I fear, which has deprived ns of much good 
material, to suppose that we must have scientific data, because the 

* Many valaable hints are to be found in the old navigators, Eogliah as well as 
foreign, but few or none of their works are obtainable in India. 
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research requires the aid of science to develope the laws to which they 
lead. 

4. A mere note of the times of commencement, violence of the 
windi from what quarter, how changing, how ending, and the positioa 
of the ohsenrer on shore, or the latitudes and longitudes at sea, with 
the run, &c. are all that are strictly required. If the barometer, ther- 
mometer, simpiesometer, and all other points noticed are added, so 
much the better. 

5. The place of the observer at noon each day, before, during, and 
after the storm, should be carefully given at sea ; even from mere esti* 
mation, if nothing better can be obtained ; because no one can, from a 
log, estimate a vessel's drift in heavy weather so well as those on board 
of her. And the exact, positions before and after the storm are always 
important. 

6. When extracts from Private Logs or Note books are sent (and 
these are always valuable, if containing notes and observations), the 
ship's complete Log if possible should always be sent with them for the 
corresponding days, for it is often necessary to lay down her run, or to 
calculate positions at other hours than noon, before arriving at satis- 
factory results. 

7« On shore, the latitude and longitude of the place, or its distance 
and bearing from the nearest well known station or city should be given ; 
and some notions of its position as to mountains, hills, rivers, vallies, 
&c. will be always useful. 

8. Mariners may very usefully employ their own leisure hours, or 
the leisure hours of any boy on board who can write, during a passage, 
by copying from their old log-books, no matter how old, the logs of any 
old storms, or the logs which shew a ship to have been near the place 
of any known storm ; and especially to copy the log of any storm they 
may have had on the actual voyage, so that it may be ready to send off on 
their arrival in port. I have reason to believe, that many Commanders 
are willing, and even desirous of aiding us, but when they come into 
port, they are hurried and anxious, do not like to send their log-book 
out of the ship, or it is led a long time with the Notary for the protest, 
and they finally leave without carrying their good intentions into effect. 
Much valuable information is thus lost. As to the old logs, I have a 
great deal of scattered information thus collected, which might become 
far more valuable, with the addition of a few more corroborations. 
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9. Another yery mistaken notion is, that some are apt to fancy that 
their particular log, or note, or memorandum on shore is "o/tio great 
^otuefuenee," This is a very mischievous notion, and I entreat those 
^h4io may entertain it to consider, first, that it is impossihle to say be- 
finrehand, m any research of this kind, what is, and what is not, import- 
ant ; and next that twenty proofs are always better than ten« 

10. Some Commanders, too, are apt to suppose that unless a Cyclone 
amounts with them to a furious and damaging Hurricane or Tyfoon, 
it is useless to trouble us with the details. This is also a great mistake. 
Whenever there is any thing Cyehnie in a breeze, or even in the ap- 
pearances of the weather, I shall be glad to have detaOs of it. And 
especially when other vessels have also felt it. A moderate Cyclone 
may be as instructive as the most violent one for the great object of 
tracing out the tracks in that locality or at that season of the year ; or 
there may have been a Cyclone overhead not yet settled down ? 

11. Some again, I fear, who may not have looked into the detiul^ 
excuse themselves by saying they do not believe in the truth of the 
Law of Storms. There is no harm in this opinion — ^if it does not cost 
the dismasting or loss of a ship — and I am old enough to have heard 
Barometers, Lunars and Chronometers sneered at, as "new-fangled 
notions ;" but I think I do not exaggerate when I say, that in the 
writings already published on the subject, there is to be found, for 
every impartial mind, abundant and almost mathematical proof of ita 
correctness. And if these researches are not useful, it certainly can do 
no harm to publish all the facts relative to storms for scientific men to 
make some other use of. 

12. I fear also, that some Shipmasters, who may not have enjoyed 
a good education in early life, may feel a little embarrassed and unwil- 
ling to submit their log-books or extracts to the eye of a stranger. I 
can only assure such, that I have had many log-books, in which 
great deficiencies were observable, but have never, and should on no 
account, think of ridiculing, or even of criticising them beyond what ia 
strictly necessary to establish the truth of a question. 

13. Copies of public documents, such as reports, registers, and the 
like should be enquired for. 

14. Details relating to inundations and the manner and time at 
which they occur should be collected, and the gradual risings of rivers 
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